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joint  resolution 
for  printing  the  american  ephemeris  and  nautical  almanac. 
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PREFACE. 


The  contents  of  the  present  volume  of  The  American  Ephemeris  are,  in 
general,  similar  to  those  of  the  volume  for  the  preceding  year.  Beginning 
with  the  volume  for  the  year  1882,  the  arrangement  of  the  work  is  as 
follows: — 

Part  I,  Ephemeris  for  the  Meridian  of  Greenwich,  gives  the  positions  of 
the  major  planets,  and  other  fundamental  astronomical  data  for  equidistant 
intervals  of  Greenwich  mean  time. 

Part  II,  Ephemeris  for  the  Meridian  of  Washington^  gives  the  ephem- 
erides  of  the  fixed  stars,  sun,  moon,  and  major  planets  for  transit  over  the 
meridian  of  Washington.  The  mean  places  of  the  fixed  stars  and  data 
for  their  reduction  are  also  included  in  this  Part.  The  list  of  mean  and 
apparent  places  of  fixed  stars  has  been  greatly  enlarged,  for  the  convenience 
of  field-astronomers. 

Part  III,  Phenomena,  contains  predictions  of  phenomena  to  be  observed, 
with  data  for  their  computation.  Washington  mean  time  is  used  in  this 
part  except  in  a  few  cases,  notably  that  of  eclipses,  where  Greenwich  mean 
time  was  judged  more  convenient  The  additions  comprise  more  complete 
data  for  eclipses  of  the  sun,  diagrams  showing  the  configurations  of  the 
satellites  of  Jupiter,  data  respecting  the  disks  of  Mercury  and  Venus  for  the 
reduction  of  meridian  and  photometric  observations,  and  diagrams,  with 
tables,  for  identifying  any  known  satellites  of  other  planets. 

SIMON  NEWCOMB, 

Prbftsmtr  U.  &  Nany*  Superintendent 
Washington,  FH'uary,  J 883. 
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CORRECTIONS. 


BPHEMERIS  FOB  1883  (first  edition). 


Pag©  167, 
293, 
295, 

297, 

299, 
301, 
301, 
380, 
465, 


Oct  9,  Semidiameter  at  noon, 

a  Andromeda?,  Declination, 

C  Geminorum,  Right  Ascension, 

Annual  variation  in  Right  Ascension, 

f  Hydra?,  Declination, 

<J  Are,  Declination, 

74  Cygni,  Ann.  Var.  R.  A., 

6  Sculptoris,  Declination, 

Dec.  32,  R.  A.  of  Centre, 


for  iyi9".l 
+  35° 
10-.454 
+  3.6527 
17".76 
65° 

7-.4010 
58° 
42U4 


u 


u 


u 


u 


u 


u 


rtad  \&  19".9 
«    +36° 
«    10U84 
«    +3.5627 

37".76 

60° 

2-.401G 

28° 

44M4 


u 


M 


U 


U 


U 


The  conjunctions  and  elongations  of  Japetus  should  read  as  follows :  — 


JAPETUS 


Superior  Conjunction 
East  Elongation  .  . 
Inferior  Conjunction . 
West  Elongation  .    . 


474, 
495, 
496, 
498, 


line  three, 

line  nine  from  bottom, 

line  ten, 

line  eleven, 


Jan.     16 

June    29 

Sept.    16 

Dec.      4 

Feb.      6 

July     19 

Oct.      6 

Dec    23 

Feb.    26 

Aug.     8 

Oct     26 

June     9 

Aug.    28 

Nov.    15 

for  356£ 

rtad  365J 

a    sin  V 

u    cos^ 

"    Q+P 

«    180°— Q—P 

«    Q  —  P 

"    180° 

-Q+P 

Ephemeris  for  1884  (First  Edition). 


Page  293,  a  Andromeda?,  Declination, 

294,  <r  Arietis,  Ann.  Var.  R.  A., 

295,  C  Geminorum,  Right  Ascension, 
Annual  variation  in  Right  Ascension, 

297,  £  Hydrse,  Declination, 

315,  a  Cassiopeee,  Dec.  34.2,  Declination, 

339,  v  Bootis,  Dec.  34.8,  R.  A., 


far 

+  35° 

rtad  +36° 

it 

+3-.3057 

«    +3-.3036 

it 

14*.108 

"    13-.747 

it 

+  3.6527 

«    +3.5627 

M. 

37".64 

«    57".64 

U 

88".9 

"    98".9 

ii 

11-.24 

"    12-.24 

Ephemeris  for  1885  (First  Edition). 


Page  249,    last  line  in  last  column,  for  8  30.7  rtad  8  30.8 

325,    22  Camelop.  (H.),  R.  A.  opposite  Oct  5.7,  "    .74  "    .76 

Delete  -  .07  opposite  Dec.  34.5  and  move  column  from  Oct  5.7,  inclusive,  down  one  line. 
375,    fifth  column,  for  o»  Cygni  rtad  31  Cygni 

408 — 409,    Declination  of  Neptune  from  Sept  1  to  Dec.  32,  both  included,  to  be  increased  one 

degree. 
417,    Third  column,  second  line,  remove  E  to  third  line. 
453,    Diagram  of  Jupiter's  Satellites,  reverse  direction  of  arrows. 

The  American  Nautical  Almanac  for  1886  (First  Edition). 


Page  253,  Eclipse  Charts,  first  line, 
261,  Twenty-third  line, 


for  August  8—9    rtad  August  28 — 9. 
«    21b5«57*4        «    21b6m55-.06 
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CHRONOLOGICAL  ERAS  AND  CYCLES. 


CHRONOLOGICAL  ERAS. 

TEAR  1886,  WHICH  COMPRI8B8  THE  LATTER  PART  OF  THE  llOTH  AND  THE  BEGINNING 
OF  THE  HlTH  TEAR  OF  THE  INDEPENDENCE  OF  THE  TOOTED  STATES  OF  AMERICA, 
CORRESPONDS 


M 


a 


M 


The  year  6599  of  the  Julian  Period; 

M         7394-95  of  the  Byzantine  era,  the  year  7395  commencing  on  September  1st; 

5646-47  of  the  Jewish  era,  the  year  5647  commencing  on  September  30th,  or,  more 

exactly,  at  sunset  on  September  29th; 
2639  since  the  foundation  of  Rome,  according  to  Varro; 

2633  since  the  beginning  of  the  era  of  Nabonassar,  which    has   been    assigned   to 
Wednesday,  the  26th  of  February  of  the  3967th  year  of  the   Julian   Period: 
corresponding,  in  the  notation  of  chronologists,  to  the  747th ;  and,  in  the  notation 
of  astronomers,  to  the  746th  year  before  the  birth  of  Christ; 
2662  of  the  Olympiads,  or  the  aecond  year  of  the  666th  Olympiad  commencing  in  July, 
1886,  if  we  fix  the  era  of  the  Olympiads  at  7754  years  before  Christ,  or  near 
the  beginning  of  July  of  the  year  3938  of  the  Julian  Period ; 
2196  of  the  Grecian  era,  or  the  era  of  the  Seleucidee ; 
1602  of  the  era  of  Diocletian. 
u         2546  of  the  Japanese  era  and  to  the  19th  year  of  the  period  entitled  "Meiji." 
Hie  year  1304  of  the  Mohammedan  era,  or  the  era  of  the  Hegira,  begins   on  the  30th  day  of 
September,  1886. 

The  first  day  of  January  of  the  year  1886  is  the  2,409,908th  day  since  the  commencement  of  the 
Julian  Period. 


<c 


<t 


M 


CHRONOLOGICAL  CYCLES. 


Dominical  Letter    .    .    .    .' C 

Epact 25 

Lunar  Cycle  or  Golden  Number     ...      6 


Solar  Cycle 19 

Roman  Indictkm 14 

Julian  Period 
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SYMBOLS  AND  ABBREVIATIONS. 


Q  The  Son. 

C  The  Moon, 

g  Mercury. 

9  Venus. 

0  The  Earth. 


SIGNS  OF  THE  PLANETS,  ETC* 

$  Mars. 

21  Jupiter. 

>l  Saturn. 

$  Uranus. 

^P  Neptune. 


SIGNS  OF  THE  ZODIAC. 


Spring 
signs. 


Summer 
Signs. 


& 


°f  Aries. 
8   Taurus. 
II  Gemini. 
23  Cancer. 
SI  Leo. 
W  Virgo. 


Autumn  J 
Signs,    j 

Winter 
Signs. 


7. 

d±  Libra. 

8. 

m  Scorpius. 

9. 

/  Sagittarius 

10. 

Vf  Oapricornus 

11. 

«.  Aquarius. 

12. 

H  Pisces. 

ASPECTS. 

4  Conjunction,  or  having  the  same  Longitude  or  Right  Ascension. 
D  Quadrature,  or  differing  90°  in  Longitude  or  Right  Ascension. 
g     Opposition,    or  differing  180°  in  Longitude  or  Right  Ascension. 


ABBREVIATIONS. 


8 

Ascending  Node. 

8 

Descending  Node. 

N. 

North, 

S  . 

South. 

E. 

East 

W. 

West 

o 
/ 
// 

b 
m 

■ 


Degrees. 
Minutes  of  Arc. 
Seconds  of  Arc. 
Hours. 

Minutes  of  Time. 
Seconds  of  Time. 
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PART     I. 


ASTRONOMICAL    EPHEMERIS 


FOB  Til 


MERIDIAN  OF  GREENWICH. 
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JANUARY,   1886. 


AT  GREENWICH  APPARENT  NOON. 


• 

M 

4 

S 

g 

* 

s 

• 

• 

5 

a 

lM 

Vt 

o 

o 

►> 

►> 

a 

& 

1 

Frid. 

Sat. 

2 

SUN. 

3 

Mon. 

4 

Tues. 

5 

Wed. 

6 

Thur. 

7 

Frid. 

8 

Sat. 

9 

SUN. 

10 

Mon. 

11 

Tues. 

12 

Wed. 

13 

Thur. 

14 

Frid. 

15 

Sat. 

16 

SUN. 

17 

Mon. 

18 

Tues. 

19 

Wed. 

20 

Thur. 

21 

Frid. 

22 

Sat. 

23 

SUN. 

24 

Mon. 

25 

Tues. 

26 

Wed. 

27 

Thur. 

28 

Frid. 

29 

Sat. 

30 

SUN. 

31 

Mon. 

32 

THE  SUN'S 


Apparent 
Right  Ascension. 


h  m   s 

J  8  48  8.06 

18  52  32.89 

18  56  57.37 

19  1  21.46 
19  5  45.13 
19  10  8.35 

19  14  31.09 

19  18  53.30 

19  23  14.97 

19  27  36.06 

19  31  56.56 

19  36  16.44 

19  40  35.67 

19  44  54.23 

19  49  12.11 

19  53  29.29 

19  57  45.75 

20  2  1.48 

20  6  16.47 

20  10  30.71 

20  14  44.18 

20  18  56.89 

20  23  8.84 

20  27  20.00 

20  31  30.38 

20  35  39.99 

20  39  48.81 

20  43  56.82 

20  48  4.03 

20  52  10.44 

20  56  16.05 

21  0  20.85 


Diff.  for 
1  Hoar. 


A 

1.041 
1.027 
1.012 

0.995 
0.977 
0.957 

0.936 
0.914 
0.891 

0.8G7 
0.841 
0.815 

0.788 
0.760 
0.731 

0.701 
0.671 
0.640 

0.609 
0.577 
0.546 

0.514 
0.482 
0.450 

0.417 
0.384 
0.351 

0.318 
0.285 
0.251 
0.217 


10.183 


Apparent 
Declination. 


/* 


S.22  59  24.3 

22  54  5.8 

22  48  20.0 

22  42  7.0 

22  35  27.0 

22  28  20.1 

22  20  46.8 

22  12  47.1 

22     4  21.2 

21  55  29.4 

21  46  12.0 

21  36  29.4 

21  26  21.7 

21  15  49.2 

21     4  52.2 

20  53  31.0 

20  41  46.0 

20  29  37.6 

20  17  6.0 

20    4  11.4 

19  50  54.2 

19  37  15.0 

19  23  14.0 

19    8  51.5 

18  54  7.8 

18  39  3.5 

18  23  38.8 

18    7  54.0 

17  51  49.8 

17  35  26.4 

17  18  44.3 

S.  17     1  43.8 


Diff.  for 
1  Hoar. 


+12.C9 
13.84 
14.98 

+16.11 
17.23 
18.34 

+19.44 
20.53 
21.61 

+22.69 
23.75 
24.80 

+25.84 
26.86 
27.87 

+28.87 
29.86 
30.83 

+31.79 
32.74 
33.67 

+34.59 
35.49 
36.38 

+37.25 
38.10 
38.94 

+39.76 
40.57 
41.36 
42.13 

+42.89 


Semi- 
diameter. 


// 


6  18.35 
6  18.35 
6  18.34 

6  18.32 
6  18.30 
6  18.28 

6  18.25 
6  18.22 
6  18.19 

6  18.15 
6  18.11 
6  18.06 

6  18.00 
6  17.94 
6  17.88 

6  17.81 
6  17.74 
6  17.66 

6  17.57 
6  17.48 
6  17.38 


17.28 
17.17 
6  17.05 


6  16.93 

6  16.80 

6  16.67 

6  16.53 

6  16.39 

6  16.24 

6  16.09 


16  15.94 


Sidereal 
Time  of 
Semi- 
diameter 
Passing 
Meridian. 


71.07 
71.02 
70.97 

70.92 
70.86 
70.80 

70.73 
70.66 
70.59 

70.51 
70.43 
70.35 

70.27 
70.18 
70.09 

69.99 
69.89 
69.79 

69.69 
69.59 
69.48 

69.37 
69.26 
69.15 

69.04 
68.93 
68.82 

68.70 
68.59 
68.47 
68.36 

68.24 


Equation  of 

Time, 

to  be 

Added  to 

Apparent 

Time. 


m       s 

3  52.78 

4  20.96 

4  48.81 

5  16.27 

5  43.30 

6  9.89 

6  35.99 

7  1.59 
7  26.63 

7  51.11 

8  14.99 

8  38.25 

9  0.86 
9  22.80 

"  9  44.06 

10  4.63 
10  24.49 

10  43.61 

11  1.99 
11  19.62 
11  36.50 

11  52.61 

12  7.95 
12  22.52 

12  36.32 

12  49.34 

13  1.56 

13  12.98 
13  23.60 
13  33.43 
13  42.46 

13  50.68 


Diff.  for 
1  Hoar. 


s 
1.180 

1.168 

1.153 

1.136 
1.118 
1.098 

1.077 
1.055 
1.032 

1.008 
0.982 
0.956 

0.929 
0.901 
0.872 

0.843 
0.813 
0.782 

0.751 
0.719 
0.688 

0.656 
0.624 
0.592 

0.560 
0.527 
0.494 

0.461 
0.428 
0.394 
0.360 

0.326 


Not*.— The  mean  time  of  semidiameter  passing  may  be  found  by  subtracting  0M9  from  the  sidereal  time. 

The  sign  +  prefixed  to  the  hourly  change  of  declination  indicates  that  south  declinations  are  decreasing. 


._j 


n. 


JANUARY,   1886. 


AT  GREENWICH  MEAN  NOON. 


M 
S 


e 


Frid. 

Sat 
SUN. 

Mod. 

Tues. 

Wed. 

Thur. 

Frid. 

Sat. 

SUN. 

Mon. 

Tues. 

Wed. 
Thur. 
Frid. 

Sat. 

SUN. 

Mod. 

Tue«. 
Wed. 
Thur. 

Frid. 
Sat. 

SUN. 

Mod. 

Tues. 

Wed. 

Thur. 
Frid. 
Sat 
SUN. 


a 
o 


0 
o 


1 

2 
3 

4 
5 
6 

7 
8 
9 

10 
11 
12 

13 
14 
15 

16 
17 
18 

19 
20 
21 

22 
23 
24 

25 
26 
27 

28 
29 
30 
31 


Mon.  132 


THE  SUN'S 


Apparent 
Bight  Ascension. 


h  m   s 

18  48  7.35 
18  52  32.09 

18  56  56.48 

19  1  20.49 
19  5  44.08 
19  10  7.22 

19  14  29.88 
19  18  52.02 
19  23  13.62 

19  27  34.64 
19  31  55.07 
19  36  14.88 

19  40  34.05 
19  44  52.55 
19  49  10.37 

19  53  27.49 

19  57  43.90 

20  1  59.58 

20  6  14.52 
20  10  28.71 
20  14  42.14 

20  18  54.81 
20  23  6.72 
20  27  17.85 

20  31  28.20 
20  35  37.78 
20  39  46.57 

20  43  54.55 
20  48  1.74 
20  52  8.13 
20  56  13.72 


Dift  for 
1  Hour. 


e 
1.037 

1.024 

1.009 

0.992 
0.974 
0.954 

0.933 
0.911 
0.888 

0.864 
0.838 
0.812 

0.785 
0.757 
0.728 

0.699 
0.669 
0.038 

0.607 
0.575 
0.544 

0.512 
0.480 
0.448 

0.416 
0.383 
0.350 

0.317 
0.284 
0.250 
0.216 


Apparent 
Declination. 


a 


S.  22  59  25.1 
22  54  6.8 
22  48  21.2 

22  42  8.4 
22  35  28.6 
22  28  22.0 

22  20  48.9 
22  12  49.5 
22  4  23.9 

21  55  32.4 
21  46  15.3 
21  36  33.0 

21  26  25.6 
21  15  53.4 
21  4  56.7 

20  53  35.9 
20  41  51.2 
20  29  43.1 

20  17  1 1.8 
20  4  17.5 
19  51  0.7 

19  37  21.8 
19  23  21.1 
19  8  58.9 

18  54  15.6 
18  39  11.6 
18  23  47.2 

18  8  2.8 
17  51  58.9 
17  35  35.8 
17  18  54.0 


21  0  18.50  10.182  S.  17  1  53.8  +42.68 


Diff.  for 
1  Hour. 


+  12.68 
13.83 
14.97 

+  16.10 
17.22 
18.33 

+19.43 
20.52 
21.60 

+22.68 
23.74 
24.79 

+25.83 
26.85 
27.86 

+28.86 
29.85 
30.82 

+31.78 
32.73 
33.66 

+34.58 
35.48 
30.37 

+37.24 
38.09 
38.93 

+39.75 
40.56 
41.35 
42.12 


Equation  of 

Time, 

to  be 
Subtracted 

from 
Mean  Time. 


m        s 

3  52.70 

4  20.88 

4  48.72 

5  16.17 

5  43.20 

6  9.78 

6  35.88 

7  1.47 
7  26.51 

7  50.98 

8  14.85 

8  38.11 

9  0.72 
9  22.66 
9  43.92 

0  4.49 
0  24.35 

0  43.47 

1  1.85 
1  19.48 
1  36.36 

1  52.48 

2  7.83 
2  22.40 

2  36.20 

2  49.22 

3  1.45 

3  12.88 
3  23.51 
3  33.35 
3  42.38 


3  50.61      0.326 


Difll  for 
1  Hour. 


1.180 
1.168 
1.153 

1.136 
1.118 
1.098 

1.077 
1.055 
1.032 

1.008 
0.982 
0.956 

0.929 
0.901 
0.872 

0.843 
0.813 
0.782 

0.751 
0.719 
0.688 

0.656 
0.624 
0.592 

0.560 
0.627 
0.494 

0.461 
0.428 
0.394 
0.360 


Horn.— The  aemidiameter  for  mean  noon  may  be  assumed  the  same  as  that  for  apparent  noon. 

The  sign  +  prefixed  to  the  hourly  change  of  declination  indicates  that  south  declinations 


8idereal 

Time, 

or 

High  t  Ascension 

of 

Mean  Sun. 


"Ti     51       s 

8  44  14.65 
8  48  11.21 
8  52  7.76 

8  56-  4.32 

9  0  0.88 
9  3  57.44 

9  7  54.00 
9  11  50.55 
9  15  47.11 

9  19  43.66 
9  23  40.22 
9  27  36.77 

9  31  33.33 
9  35  29.89 
9  39  26.45 

9  43  23.00 
9  47  19.56 
9  51  16.11 

9  55  12.67 
9  59  9.22 
20  3  5.78 

20  7  2.33 
20  10  58.89 
20  14  55.45 

20  18  52.01 
20  22  48.56 
20  26  45.12 

20  30  41.67 
20  34  38.23 
20  38  34.78 
20  42  31.34 

20  46  27.89 


Dift  for  1  Hour, 
+  9-.8565 
(Table  HL) 


V 


JANUARY,   1886. 


HL 


AT  GEEENWICH  MEAN  NOON. 


I 


1 
2 
3 

4 
5 
6 

7 
8 
9 

10 
11 
12 

13 
14 
15 

16 
17 
18 

19 
20 
21 

22 
23 
24 

25 
26 
27 

28 
29 
30 
31 

32 


o 


1 

2 
3 

.  4 
5 
6 

7 
8 
9 

10 
11 
12 

13 
14 
15 

16 
17 

18 

19 
20 
21 

22 
23 
24 

25 
26 
27 

28 
29 
30 
31 

32 


THE  SUN'S 


TRUE  LONGITUDE. 


281 

282 
283 


4  5.6 

5  16.3 

6  27.1 


284  7  38.0 

285  8  48.8 

286  9  59.5 

287  11     9.9 

288  12  19.9 

289  13  29.4 

290  14  38.4 

291  15  46.8 

292  16  54.6 

293  18     1.6 

294  19    7.8 

295  20  13.3 

296  21   18.1 

297  22  22.0 

298  23  25.1 

299  24  27.4 

300  25  29.0 

301  26  30.0 

302  27  30.3 

303  28  29.9 

304  29  28.9 

305  30  27.3 

306  31  25.1 

307  32  22.2 

308  33  18.6 

309  34  14.3 

310  35  9.3 

311  36  3.5 


V 


4  8.1 

5  18.6 

6  29.2 

7  40.0 

8  50.7 

10  1.2 

11  11.4 

12  21.2 

13  30.6 

14  39.5 

15  47.8 

16  55.3 

18  2.1 

19  8.2 

20  13.6 

21  18.2 

22  21.9 

23  24.9 

24  27.1 

25  28.6 

26  29.4 

27  29.5 

28  29.0 

29  27.9 

30  26.2 

31  23.8 

32  20.7 

33  17.0 

34  12.6 

35  7.5 

36  1.5 


Diff.  for 
1  Hoar. 


52.94 
52.94 
52.94 

52.95 
52.95 
52.94 

52.93 
52.9] 
52.89 

52.86 
52.84 
52.81 

52.78 
52.74 
52.71 

52.68 
52.65 
52.61 

52.58 
52.55 
52.52 

52.50 
52.47 
52.44 

52.41 
52.39 
52.36 

52.33 
52.30 
52.27 
52.24 


312  36  56.7     36  54.6     162.20       +  0.10     9.9937507 


LATITUDE 


i' 


+  0.09 
0.13 
0.14 

0.12 

+  0.07 

0.00 

-0.09 
0.21 
0.34 

0.47 
0.60 
0.73 

0.84 
0.93 
0.99 

1.02 
1.02 
0.99 

0.93 
0.85 
0.75 

0.63 
0.50 
0.36 

0.23 

0.11 

-0.01 

+  0.07 
0.13 
0.15 
0.14 


Logarithm 

of  the 

Radios  Vector 

of  the 

Berth. 


9.9926792 
9.9926827 
9.9926879 

9.9926948 
9.9927034 
9.9927137 

9.9927257 
9.9927393 
9.9927547 

9.9927719 
9.9927910 
9.9928121 

9.9928354 
9.9928610 
9.9928890 

9.9929195 
9.9929526 
9.9929885 

9.9930270 
9.9930682 
9.9931121 

9.9931587 
9.9932080 
9.9932599 

9.9933142 
9.9933708 
9.9934295 

9.9934902 
9.9935528 
9.9936172 
9.9936832 


DHL  for 
lHour. 


+  1.1 
1.8 
2.5 

+  3.2 
3.9 
4.6 

+  5.3 
6.0 
6.8 

+    7.6 

8.4 
9.2 

+  10.1 
11.1 
12.1 

+  13.2 
14.3 
15.5 

+  16.6 
17.7 

18.8 

+  20.0 
21.2 
22.2 

+  23.1 
24.0 
24.9 

+  25.7 
26.5 
27.2 

27.8 

+  28.4 


Mean  Time 

of 

Sidereal  Noon. 


h      m       s 

5  14  53.62 
5  10  57.71 
5    7     1.80 

5  3  5.89 
4  59  9.98 
4  55  14.07 

4  51  18.16 
4  47  22.24 
4  43  26.33 

4  39  30.42 
4  35  34.51 
4  31  38.60 

4  27  42.69 
4  23  46.78 
4  19  50.87 

4  15  54.96 
4  11  59.05 
4    8    3.14 

4  4  7.23 
4  0  11.32 
3  56  15.41 

3  52  19.50 
3  48  23.59 
3  44  27.68 

3  40  31.76 
3  36  35.85 
3  32  39.94 

3  28  44.03 
3  24  48.11 
3  20  52.20 
3  16  56.30 

3  13    0.40 


Note.— The  numbers  in  column  k  correspond  to  the  trae  equinox  of  the  date  j  In  oolmnn  A',  to 
the  mean  equinox  of  January  0*.0. 


DUE.  for  1  Hoar, 

—  9«.8296. 
(Table  n.) 


TV. 


JANUARY,    1886. 


GREENWICH  MEAN  TIME. 


THE  MOON'S 


a 

o 


o 


8BMIDIAMETER. 


Noon. 


1 

2 
3 

4 
5 
6 

7 
8 
9 

10 
11 
12 

13 
14 
15 

16 
17 
18 

19 
&0 
21 

22 
23 
24 

25 
26 
27 

28 
29 
30 
31 

32 


15  7.3 
15  0.1 
14  54.3 

14  49.8 
14  46.4 
14  44.4 

14  43.8 
14  44.9 

14  47.8 

14  52.9 

15  0.2 
15  10.0 

15  22.2 
15  36.4 

15  52.0 

16  8.0 
16  23.0 
16  35.5 

16  43.8 
16  47.0 
16  44.4 

16  36.7 
16  24.8 
16  10.3 

15  54.9 
15  39.7 
15  25.7 

15  13.6 
15  3.6 
14  55.8 
14  50.0 

14  46.2 


Midnight. 


15  3.5 
14  57.1 
14  51.9 

14  47.9 
14  45.3 
14  43.9 

14  44.1 
14  46.1 
14  50.1 

14  56.2 

15  4.8 
15  15.8 

15  29.0 

15  44.0 

16  0.0 

16  15.7 
16  29.7 
16  40.3 

16  46.1 
16  46.4 
16  41.2 

16  31.1 
16  17.8 
16  2.6 

15  47.2 
15  32.5 
15  19.4 

15  8.3 

14  59.4 

14  52.6 

14  47.9 

14  44.9 


HORIZONTAL  PARALLAX. 


Noon. 

Din*,  for 
lHonr. 

55  22*8 

-J. 19 

54  56.6 

0.99 

54  35.3 

0.80 

54  18.5 

-0.60 

54     6.3 

0.41 

53  58.9 

-0.80 

53  56.7 

+0.03 

54     0.5 

0.30 

54  11.3 

0.61 

54  29.9 

+0.95 

54  57.0 

1.32 

55  33.0 

1.68 

56  17.6 

+2.02 

57     9.7 

2.30 

58     7.0 

2.44 

59     5.7 

+2.40 

60    0.9 

2.14 

60  46.8 

1.63 

61   17.5 

+0.90 

61  29.1 

+0.05 

61  19.7 

-0.80 

60  51.2 

-1.53 

60    7.6 

2.05 

59  14.5 

2.32 

58  17.6 

-2.37 

57  21.8 

2.25 

56  30.5 

2.01 

55  46.0 

-1.69 

55     9.3 

1.37 

54  40.6 

1.03 

54  19.5 

0.73 

54    5.4 

-0.45 

Midnight. 


// 


55  9.1 
54  45.3 
54  26.3 

54  11.8 
54  2.0 
53  57.1 

53  57.8 

54  5.0 
54  19.6 

54  42.3 

55  13.9 

55  54.3 

56  42.8 

57  37.9 

58  36.5 

59  34.1 

60  25.4 

61  4.4 

61  25.9 
61  27.0 
61     7.7 

60  30.9 
59  41.8 
58  46.2 

57  49.3 
56  55.4 
56    7.3 

55  26.7 
54  53.9 
54  29.1 
54  11.6 

54    0.7 


Din*,  for 
1  Honr. 


-1.09 
0.89 
0.70 

-0.51 

0.31 

-0.09 

+0.16 
0.45 
0.78 

+1.13 
1.50 
1.86 

+2.17 
2.39 
2.45 

+2.30 
1.91 
1.28 

+0.48 

-0.39 

1.19 

-1.82 
2.21 
2.37 

-2.33 
2.14 
1.86 

-1.53 
1.20 
0.88 
0.59 

-0.33 


UPPKR  TRANSIT. 


Meridian  of 
Greenwich. 


Din*,  for 
1  Honr. 


H      m 

21  47.3 

22  35.8 

23  24.2 

6 
0  12.1 

0  59.1 

1  44.9 

2  29.6 

3  13.3 

3  56.5 

4  39.9 

5  24.1 

6  10.0 

6  58.4 

7  50.1 

8  45.5 

9  44.5 

10  45.9 

11  48.3 

12  49.7 

13  48.8 

14  45.1 

15  38.6 

16  29.8 

17  19.5 

18  8.3 

18  56.6 

19  44.9 

20  33.2 

21  21.4 

22  9.2 

22  56.3 


m 
2.02 

2.02 

2.01 


1.98 
1.93 

1.88 
1.84 
1.81 

1.80 
1.82 
1.87 

1.96 
2.08 
2.23 

2.39 
2.52 
2.69 

2.59 
2.52 

2.40 

2.28 
2.18 
2.10 

2.04 
2.02 
2.01 

2.01 
2.00 
1.99 
1.97 

1.93 


AGS. 


Noon. 
d~~ 

25.9 
26.9 
27.9 

28.9 
0.2 
1.2 

2.2 
3.2 
4.2 

5.2 
6.2 
7.2 

8.2 

9.2 

10.2 

11.2 
12.2 
13.2 

14.2 
15.2 
16.2 

17.2 
18.2 
19.2 

20.2 
21.2 
22.2 

23.2 
24.2 
25.2 
26.2 

27.2 


JANUARY,   1886. 


GREENWICH  MEAN  TIME. 


THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 


Hour. 


Sight  Ascension. 


Dill  for 
1  Minute. 


Declination. 


Dill  for 
lMinuteJ 


0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

1] 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 


0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 


h  m 

15  49 
15  51 
15  53 
15  55 
15  57 
15  59 


FRIDAY  1. 


5 
5 
5 


16 
16 
16 
16 


1 
3 
5 

8 


16  10 
16  12 
16  14 
16  16 
16  18 
16  20 
16  22 
16  24 
16  27 
16  29 
16  31 
16  33 
16  35 
16  37 


8 

• 

2.49 

8.1068 

S.I 

8.92 

8.1074 

15.38 

9.1080 

21.88 

9.1086 

28.41 

9.1091 

34.97 

9.1097 

41.57 

9.1109 

48.20 

9.1108 

54.87 

9.1114 

1.57 

9.1119 

8.30 

9.1194 

1 

15.06 

9.1130 

■ 

21.86 

9.1138 

28.69 

9.1141 

l 

35.55 

9.1145 

42.43 

9.1149 

49.34 

9.1154 

J 

56.28 

9.1159 

J 

3.25 

9.1163 

j 

10.24 

9.1168 

j 

17.26 

9.1173 

1 

24.31 

9.1177 

] 

31.38 

9.1180 

* 

38.47 

9.1184 

S.1 

12  4&8 


5 
5 


5 
5 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
7 
7 


18 
24 
29 
35 


29.1 
7.8 
41.8 
11.2 
40  35.8 
45  55.7 
51  10.9 
56  21.3 


1 

6 

11 

16 

21 


34 
39 
43 
47 
52 
56 
0 
4 


26.9 
27.7 
23.7 
14.8 
1.1 
25  42.5 
30  19.0 
50.6 
17.3 
39.0 
55.7 
7.5 
14.3 
16.0 
12.7 


SATURDAY  2. 


16  39 
16  41 
16  43 
16  46 
16  48 
16  50 
16  52 
16  54 
16  56 
16  58 


17 
17 
17 
17 
17 
17 


0 
3 
5 
7 
9 
11 


17  13 
17  15 
17  17 
17  20 
17  22 
17  24 
17  26 
17  28 
17  30 


45.59 
52.73 
59.89 

7.06 
14.25 
21.46 
28.68 
35.92 
43.17 
50.43 
57.70 

4.98 
12.27 
19.57 
26.87 
34.17 
41.48 
48.79 
56.09 

3.39 
10.69 
17.99 
25.28 
32.56 
39.83 


9.1188 
9.1199 
9.1194 
9.1197 
9.1900 
9.1909 
9.1905 
9.1907 
9.1909 
9.1911 
9.1919 
9.1914 
9.1916 
9.1317 
9.1917 
9.1917 
9.1918 
9.1918 
9.1917 
9.1917 
9.1917 
9.1916 
9.1914 
9.1919 
9.1911 


S.17 
17 
17 
17 

17 
17 
17 
17 
17 
17 
17 
17 
17. 
17 
17 
17 
17 
18 
18 
18 
18 
18 
18 
18 
S.18 


8 
11 
15 
19 
22 
26 


4.4 

51.0 

32.5 

9.0 

40.4 

6.6 

29  27.7 

32  43.7 

54.5 

0.2 

0.7 

56.0 

46.2 

31.2 

10.9 

45.4 

14.7 

0  38.8 

2  57.6 

5  11.2 

7  19.5 

9  22.6 

11  20.4 

13  12.9 

15  0.2 


35 

39 
42 
44 
47 
50 
53 
55 
58 


5.700 
5.683 
5406 
5.598 
5.450 
5.371 
5.999 
5.913 
5.133 
5.053 
4.973 
4.899 
4.819 
4.731 
4.649 
4.568 
4.486 
4.403 
4.390 
4.938 
4.155 
4.071 
3.987 
3.903 


3.819 
3.734 
,3.650 
3466 
3.480 
3.394 
3.309 
3.223 
3.138 
3.059 
9.965 
9.879 
9.793 
9.706 
9.618 
9.539 
9.445 
9.357 
9.970 
9.189 
9.093 
9.007 
1.919 
1.839 
1.744 


Hour. 


Bight 


Diftfor 
1  Minute. 


0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 


0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 


Diftfor 
llilnnteJ 


h  m 
17  30 
17  32 
17  34 
17  37 
17  39 
17  41 
17  43 
17  45 
17  47 
17  49 
17  51 
17  53 
17  56 
17  58 


18 
18 
18 
18 
18 
18 
18 


0 
2 

4 

6 

8 

10 

13 


18  15 
18  17 
18  19 


SUNDAY  8. 


8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 


8 

8 

39.83 

8.1911 

S.1 

47.09 

9.1909 

1 

54.34 

9.1907 

1 

1.57 

9.1904 

1 

8.78 

8.1901 

1 

15.98 

9.1198 

1 

23.16 

9.1195 

1 

30.32 

9.1191 

J 

37.45 

9.1187 

1 

44.56 

9.1189 

1 

51.64 

9.1177 

1 

58.69 

9.1173 

1 

5.72 

9.1168 

1 

12.71 

9.1169 

11 

19.67 

9.1157 

1 

26.59 

9.1151 

1 

33.48 

9.1145 

1 

40.33 

9.1138 

11 

47.14 

9.1139 

11 

53.91 

9.1194 

1) 

0.63 

9.1117 

11 

7.31 

9.1109 

1! 

13.94 

9.1101 

1) 

20.52 

9.1093 

S.1I 

15  0.2 

16  42J2 

18  18.9 

19  50.3 

21  16.5 

22  37.4 

23  53.0 

25  3.3 

26  8.3 

27  8.0 

28  &5 

28  51.7 

29  35.6 

30  14.2 

30  47.5 
15.6 
38.4 

31  55.9 

32  8.1 
32  15.1 
32  16.8 
32  13.2 

4.4 
50.4 


31 
31 


32 
31 


MONDAY  4. 


18  21 
18  23 
18  25 
18  27 
18  29 
18  31 
18  34 
18  36 
18  38 
18  40 
18  42 
18  44 
18  46 
18  48 
18  50 
18  52 
18  55 
18  57 
18  59 


19 
19 
19 
19 
19 
19 


1 
3 
5 
7 
9 
11 


27.06 

9.1085 

S.1 

33.54 

9.1076 

1 

39.97 

9.1067 

46.34 

9.1057 

52.65 

9.1047 

1 

58.90 

9.1037 

1 

5.10 

9.1097 

1 

11.23 

9.1017 

1 

17.30 

9.1006 

1 

23.30 

9.0994 

1 

29.23 

9.0983 

1 

35.10 

9.0979 

1 

40.90 

9.0960 

1 

4G.62 

9.0948 

1 

52.27 

2.0936 

1 

57.a5 

9.0993 

1 

3.35 

2.0910 

1 

8.77 

9.0897 

1i 

14.12 

9.0884 

1 

19.38 

9.0870 

1 

24.56 

9.0857 

1 

29.66 

9.0843 

1 

34.67 

9.0898 

1 

39.60 

94814 

44.44 

94799 

S-l 

8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 


31  31.1 
31  6.6 
30  36.9 
30  1.9 
29  21.8 
28  36.5 
27  46.0 
26  50.3 
25  49.5 
24  43.5 
23  32.4 
22  16.1 
20  54.7 
19  28.2 
17  56.6 
16  20.0 
14  38.3 
12  51.6 
10  59.8 
3.0 
15 
54.4 
42.6 
0  25.9 
58  4.3 


9 
7 
4 
2 


H 

1.744 
1456 
1468 
1.480 
1.399 
1404 
1.916 
1.197 
1439 
0459 
0.864 
0.776 
0487 
0499 
0419 
0.494 
0436 
0448 
0.160 
-0479 
40.016 
0.103 
0.190 
0477 


0465 
0.459 
0439 
0496 
0.719 
0.798 
0485 
0471 
1.057 
1.149 
1498 
1414 
1499 
1.484 
1468 
1459 
1.737 
1491 
1405 
I486 
9479 
9.155 
9437 
9419 
9409 


VL 


JANUARY,    1886. 


GREENWICH  MEAN  TIME. 

THE  MOON'S  EIGHT  ASCENSION  AND  DECLINATION. 

How. 

fMgfif.  A^i^ft^ii 

Diftfor 
IMinuta. 

Declination. 

Diff.for 
1  Minute. 

Hoar. 

Bight  Aaoension. 

Din*,  for 
1  Minute. 

Din*,  for 
1  Minute. 

Tt 

TESD4 

.Y  5. 

THURSDAY  7. 

h     m      8 

8 

O          t         It 

// 

h     ni       * 

n 

O           1          II 

a 

0 

19  11  44.44 

94)790 

S.17  58    4.3 

9.409 

0 

20  49  35.46 

1.9939 

8.14  34  48.1 

5411 

1 

19  13  49.19 

9.0784 

17  55  37.7 

9.484 

1 

20  51  35.04 

1.9991 

14  28  51.5 

5474 

2 

19  15  53.85 

94769 

17  53    6.2 

9465 

2 

20  53  34.51 

1.9909 

14  22  51.2 

6.036 

3 

19  17  58.42 

94753 

17  50  29.9 

9.646 

3 

20  55  33.86 

1.9863 

14  16  47.2 

6.097 

4 

19  20    2.89 

94738 

17  47  48.7 

9.797 

4 

20  57  33.10 

1.9864 

14  10  39.5 

6.158 

5 

19  22    7.27 

94793 

17  45    2.6 

9408 

5 

20  59  32.23 

14846 

14    4  28.2 

6.919 

6 

19  24  11.56 

94707 

17  42  11.7 

9.888 

6 

21     1  31.25 

1.9897 

13  58  13.2 

6480 

7 

19  26  15.75 

94890 

17  39  16.0 

9.968 

7 

21     3  30.16 

1.9809 

13  5i  54.6 

6439 

8 

19  28  19.84 

9.0674 

17  36  15.5 

3.048 

8 

21     5  28.96 

1.9791 

13  45  32.5 

6497 

9 

19  30  23.84 

94658 

17  33  10.2 

3.197 

9 

21     7  27.65 

14773 

13  39    6.9 

6.456 

10 

19  32  27.74 

94649 

17  30    0.2 

3/207 

10 

21    9  26.24 

1.9756 

13  32  37.8 

6414 

11 

19  34  31.54 

94695 

17  26  45.4 

3.986 

11 

21  11  24.72 

14738 

13  26    5.2 

6479 

12 

19  36  35/24 

94608 

17  23  25.9 

3464 

12 

21  13  23.09 

1.9790 

13  19  29.1 

6.630 

13 

19  38  38.84 

94591 

17  20    1.7 

3.449 

13 

21   15  21.36 

1.9709 

13  12  49.6 

6486 

14 

19  40  42.33 

94573 

17  16  32.9 

3419 

14 

21   17  19.52 

1.9685 

13    6    6.8 

6.749 

15 

19  42  45.72 

9.0556 

17  12  59.4 

3496 

15 

21   19  17.58 

1.9668 

12  59  20.6 

6.797 

16 

19  44  49.00 

94538 

17    9  21.3 

3.673 

16 

21  21  15.54 

1.9651 

12  52  31.1 

6.859 

17 

19  46  52.18 

9459] 

17    5  38.6 

3.749 

17 

21  23  13.39 

1.9633 

12  45  38.3 

6.907 

18 

19  48  55.25 

9.0503 

17     1  51.4 

3495 

18 

21  25  11.14 

1.9617 

12  38  42.3 

6.961 

19 

19  50  58.21 

9.0485 

16  57  59.6 

3401 

19 

21  27    8.79 

1.9600 

12  3i  43.0 

7.015 

20 

19  53    1.07 

94467 

16  54    3.3 

3.977 

20 

21  29    6.34 

1.9584 

12  24  40.5 

7.068 

21 

19  55    3.82 

9.0448 

16  50    2.4 

4.059 

21 

21  31    3.80 

1.9568 

12  17  34.8 

7.191 

22 

19  57    6.45 

9.0430 

16  45  57.0 

4.197 

22 

21  33     1.16 

1.9559 

12  10  26.0 

7.173 

23 

19  59    8.98 
WEI 

94419 

DNESI 

S.16  41  47.2 
)AY  6. 

4400 

23 

21  34  58.43 
F 

J4537 

RIDA^ 

S.12    3J4.1 

Z  8. 

7494 

0 

20    1  11.40 

9.0394 

S.16  37  33.0 

4473 

0 

21  36  55.60 

1.9591 

S.ll  55  59.1 

7475 

1 

20    3  13.71 

9.0376 

16  33  14.4 

4447 

1 

21  38  52.68 

1.9506 

11  48  41.1 

7495 

2 

20    5  15.91 

9.0357 

16  28  51.4 

4.490 

2 

21  40  49.67 

1.9490 

11  41  20.1 

7476 

3 

20    7  17.98 

9.0338 

16  24  24.0 

4.499 

3 

21  42  46.56 

1.9474 

11  33  56.1 

7.495 

4 

20    9  19.96 

9.0319 

16  19  52.3 

4464 

4 

21  44  43.36 

1.9460 

11  26  29.1 

7.475 

5 

20  11  21.82 

9.0301 

16  15  16.3 

4.636 

5 

21  46  40.08 

1.9446 

11  18  59.1 

7494 

6 

20  13  23.57 

9.0989 

16  10  35.9 

4.706 

6 

21  48  36.71 

1.9439 

11  11  26.2 

7471 

7 

20  15  25.20 

9.0989 

16    5  51.3 

4.778 

7 

21  50  33.26 

1.9417 

1 1     3  50.5 

7418 

8 

20  17  20.72 

9.0943 

16     1     2.5 

4.848 

8 

21  52  29.72 

1.9403 

10  56  12.0 

7.665 

9 

20  19  28.12 

9.0994 

15  56    9.5 

4.918 

9 

21  54  26.10 

1.9390 

10  48  30.7 

7.719 

10 

20  21  29.41 

9.0906 

15  51  12.3 

4.987 

10 

21  56  22.40 

1.9377 

10  40  46.6 

7.758 

11 

20  23  30.59 

9.0187 

15  46  11.0 

5.057 

11 

21  58  18.62 

1.9363 

10  32  59.8 

7.803 

12 

20  25  31.65 

9.0167 

15  41    5.5 

5.196 

12 

22    0  14.76 

1.9351 

10  25  10.2 

7448 

13 

20  27  32.59 

9.0148 

15  35  55.9 

5.193 

13 

22    2  10.83 

14338 

10  17  18.0 

7.893 

14 

20  29  33.42 

9.0199 

15  30  42.3 

5.961 

14 

22    4    6.82 

14396 

10    9  23.1 

7.937 

15 

20  31  34.14 

94110 

15  25  24.6 

5.398 

15 

22    6    2.74 

1.9314 

10    1  25.6 

7.980 

16 

20  33  34.74 

9.0091 

15  20    2.9 

5495 

16 

22    7  58.59 

1.9309 

9  53  25.5 

8493 

17 

20  35  35.23 

9.0079 

15  14  37.2 

5.461 

17 

22    9  54.37 

1.9991 

9  45  22.8 

8.066 

18 

20  37  35.61 

9.0053 

15    9    7.6 

6497 

18 

22  11  50.08 

1.9979 

9  37  17.6 

8.107 

19 

20  39  35.87 

9.0034 

15    3  34.0 

5499 

19 

22  13  45.72 

1.9968 

9  29    9.9 

8.148 

20 

20  41  36.02 

9.0015 

14  57  56.5 

5.657 

20 

22  15  41.30 

1.9958 

9  20  59.8 

8.169 

21 

20  43  36.05 

1.9996 

14  52  15.1 

5.799 

21 

22  17  36.62 

1.9948 

9  12  47.2 

8430 

22 

20  45  35.97 

1.9977 

14  46  29.9 

5.785 

22 

22  19  32.28 

1.9938 

9    4  32.2 

8.970 

23 

20  47  35.77 

1.9958 

14  40  40.9 

5448 

23 

22  21  27.68 

1.9999 

8  56  14.8 

8409 

24 

20  49  35.46 

14939 

S.  14  34  48.1 

5411 

24 

22  23  23.03 

14990 

S.  8  47  55.1 

8448 
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GREENWICH  MEAN  TIME. 

• 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 

Hour. 

Bight  Ascension. 

■ 

Diftfor 
1  Minute. 

Declination. 

Dim  for 
1  Minute. 

Hour. 

Bight  Amfimton. 

Dill  for 
1  Minute. 

Trnnllmttem 

Diftfer 
1  Minute. 

SA' 

TURD, 

AT  9. 

MONDAY  11. 

b    m      • 

• 

O           1          II 

// 

h     m      8 

-, 

O          i         II 

10 

0 

22  23  23.03 

1.9290 

8.  8  47  55.1 

8448 

0 

23  55  17.77 

1.9940 

8.  1  32  15.4 

9.803 

1 

22  25  18.32 

1.9911 

8  39  33.1 

8J)86 

1 

23  57  13.24 

1.9959 

1  22  38.8 

9.616 

2 

22  27  13.56 

1.9908 

8  31    8.8 

8.494 

2 

23  59    8.79 

1.9964 

1  13    1.5 

9.699 

3 

22  29    8.75 

1.9194 

8  22  42.2 

8.461 

3 

0    1    4.41 

1.9976 

1    3  23.4 

9441 

4 

22  31     3.89 

1 .9187 

8  14  13.4 

8.498 

4 

0    3    0.10 

1  OQflO 

JtMOO 

0  53  44.6 

9469 

5 

22  32  58.99 

1.9179 

8    5  42.4 

8435 

5 

0    4  55.87 

1.9009 

0  44    5.1 

9463 

6 

22  34  54.04 

1.9179 

7  57    9.2 

8471 

6 

0    6  51.73 

1.9317 

0  34  25.0 

9.673 

7 

22  36  49.05 

1.9165 

7  48  33.9 

8.606 

7 

0    8  47.67 

1.9331 

0  24  44.3 

9.683 

8 

22  38  44.02 

14158 

7  39  56.5 

8.640 

8 

0  10  43.70 

1.9346 

o  15  ao 

9408 

9 

22  40  38.95 

1.9159 

7  31  17.1 

8.674 

9 

0  12  39.82 

1.9369 

8.  0    5  21.2 

9.701 

10 

22  42  33.85 

1.9147 

7  22  35.6 

8.708 

10 

0  14  36.04 

1.9377 

N.  0    4  21.1 

9.708 

11 

22  44  28.71 

1.9141 

7  13  52.1 

8.749 

11 

0  16  32.35 

1.9393 

0  14    &8 

9.716 

12 

22  46  23.54 

1.9136 

7    5    6.6 

8.774 

12 

0  18  28.76 

1.9411 

0  23  47.0 

9.793 

13 

22  48  18.34 

1.9139 

6  56  19.2 

8.806 

13 

0  20  25.28 

•1.9499 

0  33  30.6 

9.799 

14 

22  50  13.12 

1.9198 

6  47  29.9 

8.838 

14 

0  22  21.91 

1.9447 

0  43  14.5 

9.734 

15 

22  52    7.88 

1.9195 

6  38  38.6 

8.870 

15 

0  24  18.64 

1.9465 

0  52  58.7 

9.739 

16 

22  54    2.62 

1.9191 

6  29  45.5 

8.900 

16 

0  26  15.49 

1.9485 

1    2  43.2 

9.744 

17 

22  55  57.33 

1.9117 

6  20  50.6 

8.930 

17 

0  28  12.46 

1.9505 

1  12  28.0 

9.748 

18 

22  57  52.02 

1.9114 

6  11  53.9 

8.959 

18 

0  30    9.55 

l.vsno 

1  22  13.0 

9.751 

19 

22  59  46.70 

1.9119 

6    2  55.5 

OaVOO 

19 

0  32    6.76 

1.9546 

1  31  58.1 

9.754 

20 

23     1  41.37 

1.9111 

5  53  55.3 

9.017 

20 

0  34    4.10 

1.9567 

1  41  43.4 

9.756 

21 

23    3  36.03 

1.9109 

5  44  53.4 

9.046 

21 

0  36     1.57 

1.9589 

1  51  28.8 

9.757 

22 

23    5  30.68 

1.9108 

5  35  49.8 

9.073 

22 

0  37  59.17 

1.9611 

2    1  14.2 

9.757 

23 

23    7  25.33 
SI 

1.9108 

JNDA1 

8.  5  26  44.6 
I  10. 

9.100 

23 

0  39  56.90 
TU 

1.9633 

ESDA 

N.  2  10  59.6 
Y  12. 

9.757 

0 

23    9  19.98 

1.9108 

8.  5  17  37.8 

9.197 

0 

0  41  54.77 

1.9667 

N.  2  20  45.1 

9.7S7 

1 

23  11  14.63 

1.9108 

5    8  29.4 

9.159 

1 

0  43  52.79 

1.9689 

2  30  30.5 

9.756 

2 

23  13    9.28 

1.9108 

4  59  19.5 

9.177 

2 

0  45  50.95 

1.9706 

2  40  15.8 

9.754 

3 

23  15    3.93 

1.9109 

4  50    8.1 

9.909 

3 

0  47  49.26 

1.9739 

2  50    1.0 

9.759 

4 

23  16  58.59 

1.9111 

4  40  55.2 

9.997 

4 

0  49  47.73 

1.9757 

2  59  46.0 

9.748 

5 

23  18  53.26 

1.9113 

4  31  40.9 

9.951 

5 

0  51  46.35 

1.9783 

3    9  30.8 

9.744 

6 

23  20  47.95 

1.9116 

4  22  25.1 

9.975 

6 

0  53  45.13 

1.9810 

3  19  15.3 

9.739 

7 

23  22  42.65 

1.9118 

4  13    7.9 

9.997 

7 

0  55  44.07 

1.9838 

3  28  59.5 

9.734 

8 

23  24  37.37 

1.9199 

4    3  49.4 

9.319 

8 

0  57  43.18 

1.9866 

3  38  43.4 

9.799 

9 

23  26  32.12 

1.9197 

3  54  29.6 

9.341 

9 

0  59  42.46 

1.9894 

3  48  27.0 

9.799 

10 

23  28  26.89 

1.9131 

3  45    8.5 

9.369 

10 

1     1  41.91 

1   OOQO 

3  58  10.1 

9.715 

Jl 

23  30  21.69 

1.9135 

3  35  46.1 

9.383 

11 

1     3  41.53 

1.9959 

4    7  52.8 

9.707 

12 

23  32  16.51 

1.9140 

3  26  22.5 

9.403 

12 

1     5  41.33 

1.9989 

4  17  35.0 

9496 

13 

23  34  11.37 

1.9146 

3  16  57.7 

9.493 

13 

1    7  41.31 

9.0019 

4  27  16.6 

9489 

14 

23  36    6.26 

1.9159 

3    7  31.7 

9.449 

14 

1     9  41.48 

9.0044 

4  36  57.7 

9480 

15 

23  38     1.19 

1.9159 

2  58    4.6 

9.461 

15 

1   11  41.84 

9.0076 

4  46  38.2 

9469 

16 

23  39  56.16 

1.9166 

2  48  36.4 

9.478 

16 

1  13  42.39 

9.0108 

4  56  18.0 

9467 

17 

23  41  51.18 

1.9173 

2  39    7.2 

9.496 

17 

1   15  43.14 

9.0141 

5    5  57.0 

9.644 

18 

23  43  46.24 

1.9181 

2  29  36.9 

9.513 

18 

1  17  44.08 

9.0173 

5  15  35.3 

9431 

19 

23  45  41.35 

1.9190 

2  20    5.6 

9.599 

19 

1  19  45.22 

9.0907 

5  25  12.8 

9417 

20 

23  47  36.52 

1.9199 

2  10  33.4 

9.545 

20 

1  21  46.57 

9.0949 

5  34  49.4 

9403 

21 

23  49  31.74 

1.9908 

2     I    0.2 

9.561 

21 

1  23  48.13 

9.0977 

5  44  25.2 

9488 

22 

23  51  27.02 

1.9918 

1  51  26.1 

9.575 

22 

1  25  49.89 

9.0319 

5  54    0.0 

9473 

23 

23  53  22.36 

1.9999 

1  41  51.2 

9.589 

23 

1  27  51.87 

9.0348 

6    3  33.9 

9457 

24 

23  55  17.77 

1.9940 

8.   1  32  15.4 

9.603 

24 

1  29  54.07 

9.0385 

N.  6  13    6.8 

9439 

vnx 
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GBBE2STWI0H  MEAN  TIME. 


THE  MOON'S  EIGHT  ASCENSION  AND  DECLINATION. 


0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 


L 
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1 

2 

3 
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5 

6 

7 
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9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 


Bight 


Diftfor 
1  Minute. 


Difllfor 
1  Minute 


WEDNESDAY  13. 


h    m 

1  29 
1  31 
1  33 
1  36 
1  38 
1  40 
1  42 
1  44 


1  46 
1  48 
1  50 
1  52 
1  54 
1  56 


1 
2 
2 
2 
2 
2 
2 
2 
2 


58 

0 

3 

5 

7 

9 

11 

13 

15 


2  17 


• 

• 

54.07 

94386 

56.49 

94499 

59.13 

8.0460 

2.00 

94497 

5.10 

94536 

8.43 

84)576 

12.00 

8.0616 

15.81 

84666 

19.86 

84696 

24.16 

8.0737 

28.71 

8.0779 

33.51 

84691 

38.56 

84863 

4&87 

8.0907 

49.44 

84951 

55.28 

84996 

1.38 

9.1040 

7.76 

8.1086 

14.41 

8.1139 

21,34 

8.1177 

28.54 

8.1893 

36.02 

9.1971 

43.79 

9.1318 

51.84 

9.1366 

IN.  6 
6 
6 
6 
6 
7 
7 
7 
7 
7 
7 
7 
8 
8 
8 
8 
8 
8 
9 
9 
9 
9 
9 

N.  9 


13    6.8 

22  38.6 

32  -9.3 

41  38.8 

51    7.1 

0  34.1 

9  59.8 

19  24.1 

28  47.1 

38    8.6 

47  28.6 

56  47.0 

6    3.8 

18.9 

32.3 

44.0 

53.9 

1.9 

7.9 

12.0 

14.0 

13.9 

11.7 

7.3 


15 
24 
33 
42 
52 
1 

10 
19 
28 
37 
46 


THUESDAY  14. 


2  20 
2  22 
2  24 
2  26 
28 
30 
32 
35 
37 
39 
41 
43 
46 
48 
50 
52 
2  54 
2  57 
59 
1 


2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 


2 
3 
3 
3 
3 
3 
3 


3 
6 

8 
10 
12 


0.18 

9.1416 

N.  9 

8.82 

9.1464 

10 

17.75 

9.1513 

10 

26.96 

9.1563 

10 

36.51 

9.1613 

10 

46,34 

9.1664 

10 

56.48 

9.1715 

10 

6.92 

9.1786 

10 

17.67 

8.1818 

11 

28.74 

8.1871 

11 

40.12 

8.1993 

11 

51.82 

8.1977 

11 

3.84 

8.9030 

11 

16.18 

94063 

11 

28.84 

94137 

11 

41.83 

94199 

12 

55.14 

94946 

12 

8.78 

94309 

12 

22.76 

9.9367 

12 

37.07 

94419 

12 

51.71 

9.9468 

12 

6.69 

94695 

12 

22.01 

94688 

12 

37.67 

94638 

13 

53.66 

8.9604 

N.13 

4 
13 
21 
30 


55  0.6 
3  51.6 

12  40.2 
21  26.4 
30  10.1 
38  51.2 
47  29.7 

56  5.5 
38.6 

8.9 
36.4 
1.0 
38  22.6 
46  41.1 
54  56.5 
3  8.8 
11  17.8 
19  23.5 
27  25.9 
35  24.9 
43  20,3 
12.1 
0.3 
44.9 
25.7 


51 

59 

6 

14 


9439 
9491 
9408 
9.489 
9.461 
9.439 
9.417 
9494 
9471 
9446 
9490 
9.993 
9466 
9.938 
9409 
9.180 
9.149 
9.117 
9484 
9.051 
9416 
8481 
8446 
8407 


8469 
8430 
8.790 
8.749 
8.707 
8.663 
8419 
8474 
8498 
8.489 
8.434 
8486 
8434 
8.983 
8431 
8.178 
8.193 
8468 
8419 
7463 
7.893 
7433 
7.773 
7.719 
7448 


Hour. 


Right  Aaeenaion. 


DifTfor 
1  Minute. 


Declination. 


Difllfor 
1  Minute. 


0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 


FEIDAY  15. 


0 

n    m      a 
3  12  53.66 

• 

94694 

N.l£  14  25.7 

7448 

1 

3  15    9.99 

9.8751 

13  22    2.7 

7484 

2 

3  17  26.67 

94809 

13  29  35.8 

7418 

3 

3  19  43.70 

9.9867 

13  37    4.9 

7.461 

4 

3  22    1.07 

94994 

13  44  29.9 

7483 

5 

3  24  18.79 

94989 

13  51  50.9 

7415 

6 

3  26  36.85 

94039 

13  59    7.7 

7444 

7 

3  28  55.26 

94097 

14    6  20.2 

7.173 

8 

3  31  14.02 

94165 

14  13  28.5 

7.109 

9 

3  33  33.12 

9.3913 

14  20  32.4 

7498 

10 

3  35  52.58 

94979 

14  27  31.9 

6463 

11 

3  38  12.39 

94331 

14  34  26.8 

6.877 

12 

3  40  32.55 

94389 

14  41  17.1 

6400 

13 

3  42  53.06 

84447 

14  48    2.8 

6.799 

14 

3  45  13.92 

94606 

14  54  43.7 

6.649 

15 

3  47  35.13 

94665 

15    1  19.8 

6469 

16 

3  49  56.70 

94694 

15    7  51.1 

6.480 

17 

3  52  18.62 

94689 

15  14  17.4 

6497 

18 

3  54  40.89 

94741 

15  20  38.7 

6419 

19 

3  57    a51 

94799 

15  26  54.9 

6497 

20 

3  59  26.48 

94857 

15  33    6.0 

6.141 

21 

4    1  49.79 

94915 

15  39  11.8 

6.063 

22 

4    4  13.46 

94974 

15  45  12.3 

5464 

23 

4    6  37.48 

9.4039 

N.15  51    7.5 

5474 

SATURDAY  16. 


4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
5 
5 
5 
5 


9 
11 
13 
16 
18 
21 
23 
26 
28 
30 
33 
35 
38 
40 
43 
45 
48 
50 
53 
55 
58 
0 
3 
5 
8 


1.84 
26.55 
51.60 
17.00 
42.74 

8.82 
35.25 

2.01 
29.11 
56.54 
24.31 
52.40 
20.82 
49.56 
18.63 
48.02 
17.72 
47.74 
18.07 
48.70 
19.64 
50.88 
22.42 
54.25 
26.37 


9.4089 
9.4147 
9.4904 
9.4909 
9.4319 
9.4376 
9.4439 
9.4488 
9.4644 
9.4600 
9.4656 
9.4709 
9.4763 
9.4818 
9.4879 
9.4994 
9.4977 
94099 
94080 
94131 
94189 
94939 
94981 
94399 
94377 


N. 


N. 


5 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 


29 
35 
40 
45 
50 


56  57.2 

2  41.4 
8  20.1 

13  53.1 
19  20.4 

24  41.9 
57.5 

7.2 
10.9 
8.6 
0.1 
54  45.4 
59  24.4 

3  57.1 
8  23.4 

12  43.2 
16  56.5 
21  3.2 

25  3.2 
28  56.5 
32  43.0 
36  22.7 
39  55.5 
43  21.3 
46  40.0 


5.783 
5.691 
5498 
5403 
5.407 
5409 
5411 
5.119 
5.019 
4410 
4407 
4.703 
4498 
4.499 
4484 
4.976 
4.167 
4456 
3444 
3.839 
3.718 
3404 
3.488 
3471 
3453 
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IX 


GREENWICH  MEAN  TIME. 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 

Hoar. 

Right  Ascension. 

Difffor 
1  Minute. 

Declination. 

Diff.for 
1  Minute. 

Hour. 

Right  AfxmaWm. 

Diff.for 
1  Minute. 

Diftfbr 
1  Minute. 

si 

JNDAT 

r  17. 

TUESDAY  19. 

h    m      • 

8 

O           1         H 

n 

h     m      s 

• 

O          I         II 

M 

0 

5    8  2637 

94377 

N.17  46  40.0 

3.953 

0 

7  14    5.32 

9.6574 

N.17  53  403 

3.113 

1 

5  10  58.78 

94495 

17  49  51.7 

3.135 

1 

7  16  44.76 

9.6579 

17  50  29.9 

3449 

2 

5  13  31.47 

94471 

17  52  56.2 

3.015 

2 

7  19  24.19 

9.6569 

17  47  10.9 

3485 

3 

5  16    4.43 

94617 

17  55  53.5 

9495 

3 

7  22    3.59 

94564 

17  43  43.7 

aT1*$i 

4 

5  18  37.67 

94569 

17  58  43.6 

9.773 

4 

7  24  42.96 

9.6656 

17  40    8.4 

3456 

5 

5  21   11.17 

94605 

18    1  263 

9.650 

5 

7  27  22.29 

9.6559 

17  36  25.0 

3.791 

6 

5  23  44.93 

94648 

18    4     1.6 

9497 

6 

7  30    1.58 

9.6544 

17  32  33.5 

3495 

7 

5  26  18.95 

94601 

18    6  29.5 

9.403 

7 

7  32  40.82 

94535 

17  28  34.0 

4458 

8 

5  28  53.23 

94734 

18    8  50.0 

9.979 

8 

7  35  20.00 

94594 

17  24  26.5 

4.191 

9 

5  31  27.76 

94775 

18  11     3.0 

9.154 

9 

7  37  59.11 

9.6519 

17  20  11.1 

4493 

10 

5  34    2.53 

94615 

18  13    8.5 

9497 

10 

7  40  38.15 

9.6500 

17  15  473 

4.454 

11 

5  36  37.54 

94854 

18  15    6J3 

1499 

11 

7  43  17.11 

94487 

17  11  16.6 

4486 

12 

5  39  12.78 

94893 

18  16  56.4 

1.771 

12 

7  45  55.99 

94479 

17    6  37.5 

4.717 

13 

5  41  48.25 

94831 

18  18  38.8 

1.649 

13 

7  48  34.78 

9.6457 

17    1  50.6 

4.846 

14 

5  44  23.95 

94967 

18  20  13.5 

1413 

14 

7  51   13.47 

9.6440 

16  56  56.0 

4474 

15 

5  46  59.86 

94009 

18  21  40.4 

1483 

15 

7  53  52.06 

94499 

16  51  53.7 

5.109 

16 

5  49  35.98 

94037 

18  22  59.5 

1.959 

16 

7  56  30.54 

9.6404 

16  46  43.8 

5499 

17 

5  52  1231 

94071 

18  24  10.7 

1.191 

17 

7  59    8.91 

24384 

16  41  26.2 

5456 

18 

5  54  4833 

94104 

18  25  14.0 

0489 

18 

8     1  47.15 

9.6363 

16  36    1.1 

5.481 

19 

5  57  25.55 

94136 

18  26    93 

0.856 

19 

8    4  25.26 

94341 

16  30  28.5 

5406 

20 

6    0    2.46 

9.6166 

18  26  56.7 

0.793 

20 

8    7    3.24 

94319 

16  24  48.4 

5.730 

21 

6    2  39.54 

94195 

18  27  36.1 

0489 

21 

8    9  41.09 

9.6997 

16  19    0.9 

5459 

22 

6    5  16.80 

94994 

18  28    7.4 

0.455 

22 

8  12  18.80 

9.6973 

16  13    6.1 

5473 

23 

6    7  54.23 

9.6959 

»TDA1 

N.18  28  30.7 
Z  18. 

0491 

23 

8  14  56.36 
WEI 

9.6947 

)NESD 

N.16    7    4.1 
AY  20. 

6493 

0 

6  10  31.83  1 

9.6979 

N.18  28  45.9 

0.185 

0 

8  17  33.76 

9.6990 

N.16    0  54.9 

6418 

1 

6  13    9.58 

9.6304 

18  28  52.9 

+  0.049 

1 

8  20  11.00 

9.6193 

15  .54  38.5 

6432 

2 

6  15  47.48 

9.6399 

18  28  51.8 

-0.086 

2 

8  22  48.08 

9.6165 

15  48  15.0 

6.450 

3 

6  18  25.53 

9.6359 

18  28  42.6 

0499 

3 

8  25  24.98 

94135 

15  41  443 

6466 

4 

6  21    3.71 

94374 

18  28  25.2 

0459 

4 

8  28    1.70 

9.6106 

15  35    7.1 

6481 

5 

6  23  42.02 

94305 

18  27  59.5 

0.496 

5 

8  30  38.25 

9.6076 

15  28  22.8 

6.795 

6 

6  26  20.45 

9.6415 

18  27  25.6 

0.633 

6 

8  33  14.62 

9.6046 

15  21  31.7 

6.908 

7 

6  28  59.00 

9.6434 

18  26  43.5 

0.771 

7 

8  35  5030 

9.6013 

15  14  33.8 

7.090 

8 

6  31  37.66 

9.6459 

18  25  53.1 

0.909 

8 

8  38  26.78 

94980 

15    7  293 

7.130 

9 

6  34  16.42 

9.6466 

18  24  54.4 

1.047 

9 

8  41    2.56 

94947 

15    0  18.2 

7440 

10 

6  36  55.28 

9.6483 

18  23  47.5 

1.184 

10 

8  43  38.14 

94913 

14  53    0.5 

7446 

11 

6  39  34.22 

9.6497 

18  22  323 

1499 

11 

8  46  13.51 

94878 

14  45  36.4 

7.454 

12 

6  42  13.24 

9.6510 

18  21     8.8 

1.461 

12 

8  48  48.68 

94843 

14  38    6.0 

7459 

13 

6  44  52.34 

9.6599 

18  19  37.0 

1499 

13 

8  51  23.63 

94807 

14  30  293 

7.663 

14 

6  47  31.50 

9.6539 

18  17  56.9 

1.737 

14 

8  53  5836 

24770 

14  22  46.4 

7.767 

15 

6  50  10.72 

9.6549 

18  16    8.5 

1.876 

15 

8  56  32.87 

94739 

14  14  57.3 

7.868 

16 

6  52  50.00 

9.6551 

18  14  11.8 

9.014 

16 

8  59    7.15 

9.5694 

14    7    2.2 

7468 

17 

6  55  29.33 

9.6558 

18  12    6.8 

9.159 

17 

9    1  41.20 

24656 

13  59     1.1 

8.067 

18 

6  58    8.70 

9.6564 

18    9  53.6 

9.989 

18 

9    4  15.013 

94618 

13  50  54.2 

6.163 

19 

7    0  48.10 

9.6568 

18    7  32.1 

9.427 

19 

9    6  48.62 

94578 

13  42  41.5 

8.959 

20 

7    3  27.52 

9.6579 

18    5    2.3 

9465 

20 

9    9  21.97 

94538 

13  34  23.1 

8454 

21 

7    6    6.96 

9.6574 

18    2  243 

9.709 

21 

9  11  55.08 

94498 

13  25  59.0 

8.447 

22 

7    8  46.41 

9.6576 

17  59  38.0 

9440 

22 

9  14  27.95 

94458 

13  17  29.4 

8439 

23 

7  11  2537 

3.6576 

17  56  43.5 

9477 

23 

9  17    0.57 

94417 

13    8  543 

8.699 

24 

7  14    532 

94574 

N.17  53  40.8 

3.113 

24 

9  19  32.95 

94375 

N.13    0  13.9 

8.718 

X. 
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GREENWICH  ME  AX  TIME. 

• 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 

Hour. 

Bight  Ascension. 

Diff.for 
1  Minute. 

DooliBAtion. 

DUE  for 
1  Minute. 

Hour. 

RightAjMenftion. 

Difll  for 
1  Minute. 

Diftfor 
1  Minute, 
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9.1041 

i 

9.1036 

1 

9.1031 

1 

9.1096 

1 

9.1091 

1 

9.1015 

1 

9.1009 

•t 

9.1003 

i 

94997 

^ 

94990 

8.1 

7 
7 
7 

8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 


55  15.0 
57  31.9 
59  43.6 


1 
3 
5 
7 
9 
11 


50.1 
51.5 
47.7 
38.7 
24.5 
5.1 
12  40.5 

14  10.6 

15  &5.5 

16  55.2 

18  9.7 

19  19.0 

20  23.2 

21  22.1 
15.8 

4.4 
47.7 
25.8 
58.7 
26.4 

25  49.0 

26  6.3 


22 
23 
23 
24 
24 
25 


H 

4469 
4478 
4.196 
4.113 
4499 
3445 
3.869 
3.778 
3.693 
3408 
3493 
3.439 
3454 
3469 
3.183 
3.087 
3419 
9497 
9449 
9.756 
9470 
9483 
9.497 
9.419 


9.938 
9.159 
9466 
1480 
1493 
1.807 
1.790 
1.633 
1446 
1.459 
1479 
1465 
1.198 
1.119 
1.096 
0439 
0459 
0.768 
0.679 
0499 
0406 
0.419 
0439 
0445 


Hoar. 


Bight  Aaoen&ion. 


Difllfor 
1  Minute. 


Declination. 


Din*,  for 
1  Minute. 


SUNDAY  81. 


0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

U 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 


h 

18 


m 
9 


18  11 
18  13 
18  15 
18  17 
18  19 
18  21 
18  23 
18  25 
18  27 
18  29 
18  32 
18  34 
18  36 
18  38 
18  40 
18  42 
18  44 
18  46 
18  48 
18  50 
18  52 
18  54 
18  57 


0.39 

a 
9.0880 

8.1 

6.31 

94883 

12.19 

9.0877 

J 

18.04 

9.0871 

\ 

23.84 

94864 

29.60 

94856 

Jg 

35.31 

9.0848 

J 

40.97 

94940 

46.59 

94839 

52.16 

94994 

| 

57.68 

94916 

3.15 

94807 

8.57 

9.0688 

13.93 

9.0888 

19.24 

94881 

24.50 

9.0879 

% 

29.70 

94869 

34.84 

94859 

fl 

39.92 

9.0849 

9 

44.94 

94839 

49.90 

94891 

54.79 

94810 

59.62 

94800 

% 

4.39 

94789 

8.1 

o 

8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 


26  6.3 
26  18.4 
26  25.4 
26  27.2 
26  23.9 
26  15.4 
26  1.7 
25  42.9 
25  18.9 
24  49.8 
24  15.6 
23  36.3 
22  51.8 
22  2.2 
7.5 
7.8 
3.0 
53.1 
16  38.1 
15  18.1 
13  53.1 
12  23.0 
10  47.9 
9  7.8 


21 

20 
19 
17 


0445 
0.159 
-0473 
+  0.019 
0488 
0.185 
0471 
0457 
0.449 
0497 
0419 
0488 
0.784 
0468 
0453 
1438 
1.193 
1408 
1499 
1475 
1.459 
1443 
1496 
1.709 


MONDAY,  FEBRUARY  1. 

0  |    18  59    9.09  1    9.0777  [8. 18    7  22.8  |     l. 


PHASES  OF  THE  MOON. 


d  h  m 

#  New  Moon    .    January  4  19  43.7 

J>  First  Quarter     ...    13  0  24.4 

O  Full  Moon      ....    19  19  44.8 

C  Last  Quarter.    ...    96  13  31.3 


d       h 
<£  Apogee.    •    .  January     6    21.2 

C  Perigee.    .....    20      L8 
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XHL 


\ 

GREENWICH  MEAN  TIME. 

• 

LUNAR  DISTANCED 

' 

• 

u 

Li 
J 

Name  and  Direction 
of  Objeot. 

Noon. 

P.L. 

of 

dut. 

ma. 

P.L. 

Of 

Diff. 

VI*. 

P.L. 

of 

Diff. 

DP* 

P.  L. 

of 

Diff. 

Rejrulus 
Spica 

W. 

O          I        II 

90    8  11 

9871 

91  41     7 

9679 

O         i       u 

93  13  53 

9886 

O           /        // 

94  46  30 

9894 

W. 

36  46  13 

9900 

38  18  21 

9914 

39  50  22 

9990 

41  22  16 

QCKM    ' 

4NN    | 

Sun 

E. 

42  51     1 

3879 

41  26  17 

3989 

40     1  45 

3993 

38  37  25 

3303 

2 

Regulue 
Spica 

W. 

102  27  10 

9930 

103  58  51 

9937 

105  30  23 

9943 

107    1  47 

9949 

W. 

49    0    3 

9953 

50  31  15 

9958 

52    2  20 

9964 

53  33  18 

9969 

Sun 

E. 

31  38  49 

3358 

30  15  44 

3369 

28  52  52 

3389 

27  30  15 

3394 

6 

Sun 

W. 

13  22    4 

3701 

14  38  50 

3663 

15  56  17 

3634 

17  14  15 

3619 

a  Pegasi 

E. 

53  52  10 

3489 

52  31  34 

3508 

51  11  19 

3598 

49  51  26 

3550 

• 

a  Arietis 

E. 

96  18    8 

3193 

94  51  51 

3194 

93  25  35 

3196 

91  59  21 

3198  I 

7 

Sun 

W. 

23  48  44 

3550 

25    8  13 

3543 

26  27  50 

3536 

27  47  34 

3530  , 

aPegasi 

E. 

43  J8  48 

3693 

42     1  54 

3730 

40  45  39 

3771 

39  30    7 

3816  ' 

a  Arietis 

E. 

84  48  37 

3904 

83  22  33 

3906 

81  56  31 

3907 

80  30  30 

3908  | 

8 

Sun 

W. 

34  27  40 

3507 

35  47  56 

3503 

37    8  17 

3498 

38  28  43 

3494 

a  Arietis 

E. 

73  20  44 

3914 

71  54  51 

3914 

70  28  58 

3914 

69    3    6 

3915 

Aldebanui 

E. 

105  43  47 

3074 

104  15    6 

3073 

102  46  23 

3071 

101  17  38 

3009 

9 

Sun 

W. 

45  12    8 

3470 

46  33    6 

3464 

47  54  10 

3458 

49  15  21 

3453 

a  Arietis 

E. 

61  54    2 

3990 

60  28  16 

3991 

59    2  32 

3999 

57  36  49 

3994 

Aldebaran 

E. 

93  53    7 

3054 

92  24     1 

3050 

90  54  50 

3046 

89  25  34 

3041 

10 

Sun 

W. 

56    3    2 

3417 

57  24  59 

3409 

58  47    5 

3400 

60    9  21 

3399 

a  Arietis 

E. 

50  28  44 

3934 

49    3  15 

3938 

47  37  51 

3949 

46  12  32 

3947 

Aldebaran 

E. 

81  57  38 

3013 

80  27  41 

3005 

78  57  35 

9998 

77  27  20 

9991 

11 

Sun 

W. 

67    3  19 

3349 

68  26  42 

3331 

69  50  18 

3319 

71  14    8 

3307 

Venus 

W. 

25  42  54 

3151 

27  10    2 

3139 

28  37  24 

3197 

30    5     I 

3114 

a  Arietis 

E. 

39    7  51 

4QMI 

37  43  30 

3306 

36  19  26 

3394 

34  55  42 

3345 

Aldebaran 

E. 

69  53  36 

9947 

68  22  17 

9937 

66  50  45 

9997 

65  19    0 

9916 

Saturn 

E. 

95  18  12 

9931 

93  46  32 

9991 

92  14  40 

9911 

90  42  35 

9901 

12 

Sun 

W. 

78  16  53 

3941 

79  42  14 

3996 

81    7  52 

3919 

82  33  47 

3196 

Fomalhaut 

W. 

41  54  56 

3687 

43  11  57 

3697 

44  30    2 

3571 

45  49    8 

3518 

Venus 

W. 

37  27    3 

3046 

38  56  19 

3031 

40  25  53 

3016 

41  55  46 

3001 

Aldebaran 

E. 

57  36  43 

9856 

56    3  28 

9844 

54  29  57 

9830 

53  56    8 

9816 

Saturn 

E. 

82  58  38 

9849 

81  25    4 

9898 

79  51  13 

9815 

78  17    5 

9809 

13 

Sun 

W. 

89  48    7 

3114 

91  15  59 

3097 

92  44  12 

3079 

94  12  47 

3061 

Fomalhaut 

W. 

52  38  10 

3997 

54    2  25 

3959 

55  27  24 

3993 

56  53    6 

3188  J 

Venus 

W. 

49  30  13 

9916 

51     2  11 

9899 

52  34  31 

9681 

54    7  14 

9869 

aPegasi 

W. 

37  57  47 

3490 

39  18  22 

3494 

40  40  11 

3364 

42    3    9 

3307 

Aldebaran 

E. 

45    2  23 

9741 

43  26  38 

9795 

41  50  32 

9710 

40  14    5 

9693 

Saturn 

E. 

70  21  51 

9799 

68  45  49 

9713 

67    9  27 

9698 

65  32  44 

9681 

Pollux 

E. 

68  54  32 

9691 

87  20  31 

9805 

85  46  10 

9789 

84  11  28 

9773 

14 

Sun 

W. 

101  41  23 

9967 

103  12  17 

9947 

104  43  36 

9997 

106  15  20 

9908 

Fomalhaut 

W. 

64  11  41 

3099 

65  41  18 

3000 

67  11  31 

9979 

68  42  19 

9944 

Venus 

W 

61  56  55 

9766 

63  32    7 

9746 

65    7  46 

9796 

66  43  51 

9706 

aPegasi 

W. 

49  13    8 

3074 

50  41  49 

3034 

52  11  19 

9998 

53  41  37 

9959 

XIV. 
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• 

GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES. 

. 

• 
o  a 

1 

Name  *nd  Direction 
of  Object. 

Midnight. 

P.L. 

of 

Diff. 

XV*- 

P.L. 

of 

Diff. 

xvmb. 

P.L. 

Of 

Diff. 

XXI*. 

P.L. 

of 

Diff 

Regulus 
Spica 

W. 

96  18  57 

9901 

O          I       II 

97  51  15 

9909 

99  23  23 

9916 

100  55'  21 

9993 

W. 

42  54    4 

9990 

44  25  45 

9936 

45  57  18 

9949 

47  28  44 

9947 

Sun 

E. 

37  13  17 

3313 

35  49  21 

3395 

34  25  38 

3335 

33    2    7 

3346 

2 

Regnalus 
Spica 

W. 

108  33    4 

99S6 

110    4  13 

9961 

111  35  14 

9967 

113    6    8 

9973 

W. 

55    4  10 

9974 

56  34  55 

9980 

58    5  33 

9985 

59  36    5 

9989 

Sun 

E. 

26    7  52 

3408 

24  45  45 

3499 

23  23  54 

3438 

22    2  21 

3456 

6 

Sun 

W. 

18  32  36 

3904 

19  51  15 

3579 

21  10  14 

3567 

22  29  24 

3558 

a  Pegasi 
a  Arietis 

E. 

48  31  57 

3575 

47  12  55 

3600 

45  54  21 

3699 

44  36  18 

3660 

E. 

90  33    9 

3199 

89    6  59 

3900 

67  40  50 

3909 

86  14  43 

3903. 

7 

SUR 

W. 

29    7  25 

3595 

30  27  21 

3591 

31  47  22 

3516 

33    7  28 

3511 

a  Peirasi 
aArfetis 

E. 

38  15  21 

3865 

37     1  26 

3991 

35  48  28 

3984 

34  36  33 

4055 

E. 

79    4  30 

3909 

77  38  32 

3910 

76  12  35 

3911 

74  46  39 

3919 

8 

Sun 

W. 

39  49  14 

3490 

41    9  49 

3485 

42  30  30 

3480 

43  51   16 

3475  | 

a  Arietis 

E. 

67  37  15 

3910 

66  11  25 

3917 

64  45  36 

3916 

63  19  48 

3990 

Aldebaran 

E. 

99  48  50 

3066 

98  19  59 

3064 

96  51    5 

3061 

95  22    8 

3058 

9 

Sun 

W. 

50  36  38 

3446 

51  58    2 

3439 

53  19  34 

3439 

54  41  14 

3495 

a  Arietis 

E. 

56  11     8 

3985 

54  45  28 

3997 

53  19  51 

3999 

51  54  16 

3931 

Aldebaran 

E. 

87  56  12 

3036 

86  26  44 

3030 

84  57    9 

3095 

83  27  27 

3019 

10 

Sun 

W. 

61  31  47 

3383 

62  54  23 

3373 

64  17  10 

3364 

65  40    8 

3359 

a  Arietis 

E. 

44  47  18 

3953 

43  22  12 

3960 

41  57  14 

3969 

40  32  26 

3980 

Aldebaran 

E. 

75  56  56 

9963 

74  26  22 

9975 

72  55  38 

9966 

71  24  43 

9957 

11 

Sun 

W. 

72  38  11 

*XML4 
JTrWl 

74    2  29 

3289 

75  27     I 

3969 

76  51  49 

3955 

Venus 

W. 

31  32  53 

3101 

33     1     1 

3088 

34  29  25 

3075 

35  58    5 

3060 

a  Arietis 

E. 

33  32  22 

3370 

32    9  31 

3400 

30  47  14 

3436 

29  25  38 

3480 

Aldebaran 

E. 

63  47    2 

9905 

62  14  50 

9894 

60  42  23 

9889 

59    9  41 

9869 

Saturn 

E. 

89  10  17 

9890 

87  37  45 

9878 

86    4  58 

9866 

84  31  56 

9854 

12 

Sun 

W. 

84    0    1 

3180 

85  26  34 

3165 

86  53  25 

3148 

88  20  36 

3139 

Fomalhaut 

W. 

47    9  12 

3469 

48  30  11 

3493 

49  52    2 

3379 

51   14  42 

3338 

Venus 

W. 

43  25  58 

9985 

44  56  30 

9968 

46  27  23 

9951 

47  58  37 

9934 

Aldebaran 

E. 

51  22    1 

9809 

49  47  36 

9788 

48  12  52 

9779 

46  37  48 

9756 

Saturn 

E. 

76  42  40 

9788 

75    7  57 

9774 

73  32  55 

9759 

71  57  33 

9744 

13 

• 

Sun 

W. 

95  41  44 

3043 

97  11     4 

3094 

98  40  47 

3005 

100  10  53 

9986 

Fomalhaut 

W. 

58  19  30 

3154 

59  46  34 

3191 

61  14  18 

3089 

62  42  41 

3059 

Venus 

W. 

55  40  21 

9844 

57  13  52 

9895 

58  47  48 

9805 

60  22    9 

9786 

a  Pegasi 
Aldebaran 

W. 

43  27  12 

3955 

44  52  16 

3904 

46  18  19 

3159 

47  45  17 

3115 

E. 

38  37  16 

9676 

37    0    4 

9659 

35  22  29 

9641 

33  44  30 

9694 

Saturn 

E. 

63  55  39 

9665 

62  18  12 

9649 

60  40  23 

9639 

59    2  11 

9615 

Pollux 

E. 

82  36  25 

9756 

81     1     0 

9741 

79  25  14 

9794 

77  49    6 

9707 

14 

Sun 

W. 

107  47  29 

9887 

109  20    4 

9867 

110  53    5 

9847 

112  26  32 

9897 

Fomalhaut 

W. 

70  13  42 

9917 

71  45  39 

9891 

73  18    9 

9866 

74  51  12 

9840 

Venus 

W. 

68  20  23 

9685 

69  57  23 

9665 

71  34  50 

9644 

73  12  45 

9694 

a  Pegasi 

W. 

55  12  41 

9994 

56  44  29 

9891 

58  16  59 

9659 

59  50  11 

9898 

16 
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XV 


GBEENWIOH  MEAN  TIME. 


LUNAR  DISTANCES. 


14 


15 


Name  and  Direction 
of  Object. 


16 


17 


18 


19 


20 


21 


22 


Saturn  E . 

Pollux  E. 

Sow  W. 

Fomalhaut  W. 

Venus  W. 

a  Pegasi  W. 

Saturn  E . 

Pollux  E . 

Regulus  E . 


Noon. 


Venub 

W. 

88  15  28 

a  Pegasi 
a  Arietis 

W. 

74  17  21 

w. 

30  57  59 

Pollux 

E. 

49.38  21 

Regulus 

E. 

85    0  19 

a  Arietis 

W. 

44    6  53 

Pollux 

E. 

35  53  39 

Regulus 

E. 

70  41  22 

Mars 

E. 

97  22  49 

a  Arietin 

W. 

58    9  33 

Aldebaran 

W. 

24  12  37 

Regulus 

E. 

55  56  17 

Mars 

E. 

82  43  39 

Jupiter 

E. 

93  35  28 

a  Arietis 

W. 

72  43  41 

Aldebaran 

W. 

39  18  40 

Regulus 

E. 

40  51  18 

Mars 

E. 

67  43  40 

Jupiter 

E. 

78  29  37 

Spica 

E. 

94  25  34 

a  Arietis  W. 

Aldebaran  W. 

Saturn  W. 

Mars  E . 

Jupiter  E . 

Spica  E . 

Aldebaran  W. 

Saturn  W. 

Pollux  W. 

Mars  E. 

Jupiter  E . 

Spica  E . 

Aldebaran  W. 

Saturn  W. 

Pollux  W 


O  I        H 

67  23  36 
76  12  36 

114  0  25 
76  24  48 
74  51  8 
61  24  3 
44  0  31 
63  7  3 
98  50  25 


87  33  34 
54  36  0 
30  5  3 
52  32  5 
63  12  20 
79  11  41 

69  53  47 
45  20  14 
28  4  36 
37  20  9 
47  54  27 
63  57  48 

85  1  12 
60  27  50 
42  19  34 


P.L. 

of 

Diir. 


m*. 


9816 


9797 
9457 
9568 
9450 

9437 


9448 
9907 

9495 
9413 
9167 
9108 

9993 
9040 
9053 
9070 
9050 

9119 
1074 
1081 
9001 
1074 
1090 

9076 
1949 
1979 
1976 
1048 
1066 

1076 
1979 
9336 


1075 
1906 

9068 
9048 


O  '11 

55  44  37 

74  35  43 

115  34  45 
77  58  55 
76  30  0 
62  58  35 
42  18  17 
61  27  10 
97  8  14 

89  58  10 

75  56  35 
32  32  24 
47  55  52 
83  14  30 

45  49  52 

34  10  23 
68  52  4 
95  34  18 

59  57  26 
26  4  55 
54  4  5 
80  52  8 

91  43  12 

74  34  22 
41  J2  55 
38  57  14 
65  50  8 

76  35  22 

92  31  44 

89  25  10 

56  30  55 
31  59  21 
50  37  53 

61  17  24 

77  17  13 

71  47  59 
47  14  21 
29  49  42 

35  26  44 

46  0  14 

62  4    8 

86  53  25 
62  20  10 
44    725 


P.L. 

of 

Dlff. 


9674 

9785 
9709 


9768 
9440 
9549 
9441 

9417 
9563 
9738 
9436 
9989 

9393 
9499 
9151 
9181 

9904 
9037 
9041 
9067 
9038 

9103 
1068 
1075 
1095 
1968 
1084 

9076 
1040 
1068 
1076 
1049 
1967 

1983 
1084 
9303 
9014 
1089 
9004 

9064 


P.L. 

VP>. 

of 

Diir. 

Q           1        It 

54    5  15 

9663 

72  58  28 

9657 

117    9  32 

9766 

79  33  33 

9760 

78    9  20 

9561 

64  33  45 

9740 

40  35  39 

9493 

59  46  55 

9597 

95  25  37 

9499 

91  41  21 

9306 

77  36  21 

9541 

34    8  14 

9670 

46  13    8 

9496 

81  28  14 

9970 

47  33  37 

9364 

32  27  19 

9435 

67    2  22 

9135 

93  45  22 

9165 

61  45  47 

9188 

27  57  32 

9096 

52  11  35 

9030 

79    0  18 

9055 

89  50  37 

9097 

76  25  16 

9006 

43    7  20 

1069 

37    3    1 

1071 

63  56  26 

1090 

74  40  58 

1063 

90  37  44 

1079 

91  16  46 

9078 

58  25  50 

1050 

33  53  45 

1066 

48  43  41 

1077 

59  22  29 

1050 

75  22  46 

1068 

73  42    0 

1991 

49    8  20 

1991 

31  35  37 

9979 

33  33  32 

9093 

44    6  11 

1080 

60  10  40 

9014 

88  45  19 

9077 

64  12  11 

9079 

45  55  14 

9999 

IX*- 


O  '        " 

52  25  29 

71  20  50 

118  44  45 
81  8  41 
79  49  9 
66  9  33 
38  52  37 
58  6  19 
93  42  33 

93  25  1 
79  16  37 
35  45  22 

44  30  11 
79  41  31 

49  18    4 

30  44  34 

65  12  16 
91  56    2 

63  34  33 
29  50  26 

50  18  48 

77  8  10 

87  57  45 

78  16  21 

45  1  54 
35  8  41 
62    2  36 

72  46  25 

88  43  36 

93  8  19 
60  20  43 
35  48  13 

46  49  31 

57  27  36 

73  28  22 

75  35  49 

51  2  8 
33  22    8 

31  40  34 
42  12  20 

58  17  27 

90  36  53 

66  3  53 

47  42  59 


P.L. 
of 

Dlff. 


9745 
9747 
9540 
9719 
9406 
9519 
9409 

9376 


9410 


9455 
9190 
9140 

9179 
9016 
9090 
9044 
9016 

9000 
1058 
1067 
1086 
1058 
1074 

908J 
1053 
1065 
1060 
1959 
1070 

9000 

1998 
9960 
9033 
1008 
9093 

9091 


XVL 


JANUARY,    1886. 


17 


GREENWICH  MEAN  TIME. 

LUN 

AB  DISTANCE8. 

• 

P.  L. 

P.L. 

P.L. 

P.L. 

Li 

a 

14 

Name  and  Direction 
of  Object. 

Midnight. 

of 
Diff. 

XV*. 

of 
Diff. 

» 

XVHI* 

of 

Diff. 

XXI*. 

of 
Diff. 

Saturn 

E. 

O           /        /' 

50  45  18 

8597 

Oil' 

49    4  43 

9510 

Oil' 

47  23  44 

9499 

O           /         */ 

45  42  20 

9475 

Pollux 

E. 

69  42  50 

68    4  27 

9607 

66  25  42 

9591 

64  46  34 

9574 

15 

Sun 

W. 

120  20  25 

9795 

121  56  31 

9704 

123  33    5 

9684 

125  10    6 

9665 

Fomalhaut 

W. 

82  44  18 

9795 

84  20  24 

9704 

85  56  59 

9684 

87  34     1 

9663 

Venus 

W. 

81  29  27 

9519 

83  10  14 

9498 

84  51  30 

9477 

86  33  15 

9458 

a  Pegasi 

W. 

67  45  56 

9686 

69  22  55 

9659 

71     0  30 

9634 

72  38  39 

9610 

Saturn 

E. 

37    9  11 

9389 

35  25  21 

9373 

33  41     8 

9358 

31  56  33 

9344 

!  Pollux 

E. 

56  25  23 

9497 

54  44    6 

9483 

53    2  29 

9470 

51  20  34 

9458 

J  Regulus 

E. 

91  59     1 

9383 

90  15    2 

9364 

88  30  35 

9345 

86  45  41 

9396 

16 

Venus 

W. 

95    9  10 

9357 

96  53  47 

9338 

98  38  51 

9390 

100  24  22 

9301 

a  Pegasi 
a  Arietis 

W. 

80  57  22 

9499 

82  38  36 

9480 

84  20  17 

9461 

86    2  25 

9443 

W. 

37  23  39 

9580 

39    3     1 

9536 

40  43  24 

9496 

42  24  43 

9460 

Pollux 

E. 

42  47    4 

9413 

41     3  48 

9409 

39  20  26 

9408 

37  37    2 

9408 

Regulus 

E. 

77  54  21 

2-235 

76    6  45 

9917 

74  18  43 

9900 

72  30  15 

9183 

17 

a  Arietis 

W. 

51     3  11 

9310 

52  48  56 

9986 

54  35  16 

9964 

56  22    9 

9943 

Pollux 

E. 

29    2  17 

9482 

27  20  38 

9517 

25  39  49 

9566 

24    0    7 

9639 

Regulus 

E. 

63  21  47 

9106 

61  30  56 

9091 

59  39  43 

9078 

57  48  10 

9065 

Mars 

E. 

90    6  18 

9134 

88  16  11 

9119 

86  25  41 

9105 

84  34  50 

9099 

18 

a  Arietis 

W. 

65  23  42 

9158 

67  13  13 

9144 

69    3    5 

9139 

70  53  15 

9199 

Aldebanui 

W. 

31  43  36 

9005 

33  37    2 

1996 

35  30  42 

1968 

37  24  35 

1981 

Regulus 

E. 

48  25  45 

9010 

46  32  27 

9009 

44  38  56 

1994 

42  45  13 

1987 

Mars 

E. 

75  15  45 

9034 

73  23    4 

9095 

71  30    9 

9017 

69  37     1 

9009 

Jupiter 

E. 

86    4  36 

9007 

84  11  12 

1997 

82  17  33 

1989 

80  23  41 

1981 

19 

a  Arietis 

W. 

80    7  35 

9085 

81  58  57 

9081 

83  50  26 

9078 

85  41  59 

9077 

Aldebaran 

W. 

46  56  a5 

1955 

48  51  21 

1959 

50  46  11 

1950 

52  41     5 

1949 

Regulus 

E. 

33  14  15 

1965 

31   19  45 

1963 

29  25  13 

1963 

27  30  40 

1963 

Mars 

E. 

60    8  39 

1982 

58  14  36 

1979 

56  20  28 

1977 

54  26  17 

1976 

Jupiter 

E. 

70  51  45 

1955 

68  57    0 

1959 

67    2  10 

1950 

65    7  16 

1948 

Spica 

E. 

86  49  21 

1970 

84  55    0 

1968 

83    0  36 

1967 

81     6    9 

1966 

20 

a  Arietis 

W. 

94  59  47 

9065 

96  51  10 

9090 

98  42  25 

9096 

100  33  31 

9103 

Aldebaran 

W. 

62  15  32 

1956 

64  10  16 

1960 

66    4  54 

1964 

67  59  25 

1970 

Saturn 

W. 

37  42  43 

1965 

39  37  12 

1967 

41  31  38 

1970 

43  25  59 

1974 

Mars 

E. 

44  55  25 

1984 

43     1  25 

1968 

41     7  31 

1993 

39  13  45 

1999 

Jupiter 

E. 

55  32  46 

1955 

53  38     1 

1959 

51  43  22 

1963 

49  48  50 

1969 

Spica 

E. 

71  34     1 

1974 

69  39  46 

1979 

67  45  38 

1984 

65  51  38 

1990 

21 

• 
Aldebaran 

W. 

77  29  24 

9009 

79  22  45 

9018 

81   15  51 

9099 

83    8  40 

9040 

Saturn 

W. 

52  55  45 

9007 

54  49    9 

9016 

56  42  18 

9096 

58  35  12 

9036 

: 

Pollux 

W. 

35    9    6 

9946 

36  56  25 

9935 

38  44     0 

9999 

40  31  45 

9996 

Mars 

E. 

29  47  52 

9044 

27  55  27 

9057 

26    3  21 

9071 

24  11  37 

9086 

Jupiter 

E. 

40  18  42 

9007 

38  25  18 

9017 

36  32  10 

9097 

34  39  18 

9039 

Spica 

E. 

56  24  29 

9033 

54  31  47 

9044 

52  39  21 

9056 

50  47  14 

9069 

1 

22 

Aldebaran 

W. 

92  28    6 

9105 

94  18  57 

9190 

96    9  26 

9134 

97  59  33 

9149 

Saturn 

W. 

67  55  15 

9099 

69  46  15 

9013 

71  36  54 

9098 

73  27  10 

9043 

Pollux 

# 

W. 

49  30  36 

9940 

51  18    4 

• 

9948 

53    5  20 

9957 

54  52  23 

9967 

18 
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XVII. 


GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES. 

• 

r 

33 

P.L. 

P.L. 

P.L. 

P.L. 

Name  and  Direction 

Noon. 

of 

mh. 

of 

VF>. 

of 

DB> 

of 

of  Objeot. 

Diff. 

Diff. 

Diff. 

Diff. 

JUPITER 

E. 

O          i        II 

32  46  44 

9050 

30  54  2§ 

9069 

29    2  31 

9075 

O          1         it 

27  10  54 

9088 

Spica 

E. 

48  55  27 

9063 

47    4    1 

9096 

45  12  56 

9111 

43  22  14 

9196 

Antares 

E. 

94  44  26 

9114 

92  53  48 

9196 

91    3  29 

9139 

89  13  30 

9153 

23 

Saturn 

W. 

75  17    4 

9069 

77    6  34 

9075 

78  55  39 

9091 

80  44  20 

9906 

Pollux 

W. 

56  39  11 

9978 

58  25  43 

9990 

60  11  57 

9309 

61  57  53 

9316 

Spica 

E. 

34  15  18 

9999 

32  27  23 

9943 

30  40    0 

9967 

28  53  12 

9999 

Ai)  tares 

E. 

80    9    0 

9930 

78  21  17 

9947 

76  34    0 

9965 

74  47    9 

9983 

Sun 

E. 

135  24  44 

9497 

133  43  27 

9514 

132    2  33 

9530 

130  22    2 

9548 

34 

Saturn 

W. 

89  41  23 

9996 

91  27  29 

9313 

93  13    9 

9339 

94  58  22 

9350 

Pollux 

W. 

70  42  20 

9391 

72  26    7 

9408 

74    9  30 

9495 

75  52  29 

9449 

Regulus 

W. 

34    8  21 

9313 

35  54    2 

9330 

37  39  18 

9348 

39  24    8 

9365 

An  tares 

E. 

65  59  40 

9379 

64  15  &5 

9400 

62  32    0 

9490 

60  48  54 

9441 

Sun 

E. 

122    5  36 

9640 

120  27  35 

9058 

118  49  59 

9678 

117  13  49 

9898 

25 

Pollux 

W. 

84  21  18 

9530 

86    1  49 

9548 

87  41  55 

9586 

89  21  37 

9584 

Regulus 

W. 

48    1  55 

9455 

49  44  11 

9473 

51  26    2 

9491 

53    7  28 

9510 

Mars 

W. 

21     1  25 

9489 

22  42  53 

9509 

24  24    3 

9516 

26    4  54 

9530 

Ad  tares 

E. 

52  21    3 

9553 

50  41    3 

9576 

49    1  35 

9599 

47  22  39 

9694 

Sun 

E. 

109  13  29 

9795 

107  38  54 

9815 

106    4  45 

9634 

104  31     1 

9853 

26 

Regulus 

W. 

61  28  25 

9596 

63    725 

9614 

64  46    1 

9631 

66  24  14 

9647 

Mars 

W. 

34  23  59 

9607 

36    2  45 

9699 

37  41  10 

9638 

39  19  14 

9659 

Jupiter 

W. 

23  49  41 

9587 

25  28  54 

9604 

27    7  44 

9690 

28  46  12 

9637 

An  tares 

E. 

39  16  36 

9758 

37  41  13 

9787 

36    6  28 

9818 

34  32  24 

9859 

Sun 

E. 

96  48  3J 

9948 

95  17  13 

9966 

93  46  18 

9985 

92  15  46 

3009 

27 

Regulus 

W. 

74  29  55 

9795 

76    6    1 

9741 

77  41  47 

9755 

79  17  14 

9769 

Mars 

W. 

47  24  33 

9795 

49    0  39 

9740 

50  36  26 

9753 

52  11  55 

9766 

> 

Jupiter 

W. 

36  53    3 

9715 

38  29  23 

9730 

40    5  23 

9744 

41  41    5 

9758 

Spica 

W. 

21  25  46 

9843 

22  59  18 

9849 

24  32  51 

9845 

26    6  21 

9849 

Sun 

E. 

84  48  31 

3067 

83  20    6 

3104 

81  52    1 

3119 

80  24  15 

3135 

28 

Regulus 

W. 

87    9  58 

9835 

88  43  40 

9848 

90  17    6 

9860 

91  50  16 

9871 

Mars 

W. 

60    5    7 

9898 

61  38  58 

9840 

63  12  34 

9859 

64  45  55 

9869 

Jupiter 

W. 

49  35    3 

9894 

51    9    0 

9835 

52  42  42 

9848 

54  16    8 

9659 

Spica 

W. 

33  51  58 

9885 

35  24  36 

9894 

36  57    3 

9901 

38  29  20 

9910 

Sun 

E. 

73    9  57 

3907 

71  43  56 

3990 

70  18  11 

3933 

68  52  41 

3947 

29 

Mars 

W. 

72  29  22 

9911 

74     1  27 

9990 

75  33  21 

9998 

77    5    4 

9936 

Jupiter 

W. 

61  59  50 

9910 

63  31  56 

9990 

65    3  50 

9998 

66  35  33 

9937 

Spica 

W. 

46    8    3 

9959 

47  39  16 

9960 

49  10  19 

9968 

50  41  12 

9975 

Sun 

E. 

61  48  47 

3303 

60  24  39 

3313 

59    0  43 

3394 

57  36  59 

3333 

90 

Jupiter 

W. 

74  11  34 

9974 

75  42  19 

9961 

77  12  55 

9967 

78  43  24 

9993 

Spica 

W. 

58  13  24 

3009 

59  43  25 

3015 

61  13  19 

3091 

62  43    6 

3096 

Sun 

E. 

50  40  58 

3377 

49  18  15 

3384 

47  55  40 

3399 

46  33  14 

3396 

31 

Spica 

W. 

70  10  25 

3050 

71  39  36 

3054 

73    8  42 

3058 

74  37  43 

3069 

Airfares 

W. 

25  46  58 

3365 

27    954 

3337 

28  33  23 

3313 

29  57  19 

3994 

Sun 

E. 

39  42  55 

3430 

38  21   '2 

3435 

36  59  35 

3440 

35  38    4 

3446 

^BUB*       w        ^•■■■iSW^BWw 
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GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES. 

• 

5  . 

Name  and  Direction 
of  Object. 

Midnight. 

P.L. 

of 

Diff. 

XV*. 

P.L. 

of 

Diff. 

xvm* 

P.L. 

Of 

Diff. 

XXI* 

P.L. 

of 

Diff. 

e      i      n 

O          1        II 

O          '        il 

O           l         II 

22 

Jupiter 

E. 

25  19  37 

8103 

23  28  42 

3117 

21  38    9 

9138 

19  47  59 

9147 

Spica 

E. 

41  31  57 

8144 

39  42    5 

8168 

37  52  40 

8181 

36    3  44 

8801 

An  tares 

E. 

87  23  51 

8167 

85  34  33 

8189 

^83  45  38 

8198 

81  57    7 

8914 

23 

Saturn 

W. 

82  32  36 

8395 

84  20  26 

9949 

86    7  51 

8860 

87  54  50 

8977 

Pollux 

W. 

63  43  29 

8331 

65  28  44 

9345 

67  13  38 

8360 

68  58  10 

8375 

Spica 

E. 

27    7     1 

8319 

25  21  29 

9348 

23  36  40 

8388 

21  52  39 

8491 

Antare8 

E. 

73    0  44 

9301 

71  14  46 

9390 

69  29  16 

8339 

67  44  14 

8359 

Suit 

E. 

128  41  55 

9566 

127    2  13 

9584 

125  22  55 

8609 

123  44    3 

9691 

24 

Saturn 

W. 

96  43    8 

8369 

98  27  27 

9387 

100  11  20 

9405 

101  54  47 

9494 

Pollux 

W. 

77  35    4 

8459 

79  17  15 

9477 

80  59     1 

8494 

82  40  22 

9519 

Regulus 

W. 

41     8  33 

8383 

42  52  32 

9401 

44  36    5 

8419 

46  19  13 

9437 

Aiitares 

E. 

59    6  18 

8463 

57  24  13 

9485 

55  42  39 

8507 

54     1  35 

9530 

Sun 

E. 

115  36    6 

9716 

J13  59  48 

8736 

112  23  56 

8756 

110  48  30 

9775 

25 

PoUux 

W. 

91     0  54 

8609 

92  39  46 

8681 

94  18  13 

8638 

95  56  16 

9656 

Regulus 

W. 

54  48  28 

8597 

56  2!)    4 

3545 

58    9  15 

8568 

59  49    2 

8580 

Mars 

W. 

27  45  25 

9545 

29  25  &5 

8561 

31     5  24 

8576 

32  44  52 

8591 

Aiitares 

E, 

45  44  17 

8649 

44    6  29 

8675 

42  29  15 

8701 

40  52  37 

9789 

Sun 

E. 

102  57  42 

9873 

101  24  48 

8891 

99  52  18 

8911 

98  20  13 

8999 

26 

Regulus 

W. 

68    2    5 

8663 

69  39  34 

8679 

71  16  42 

8695 

72  53  29 

8710 

Mars 

W. 

40  56  58 

3668 

42  34  21 

8683 

44  11  24 

9697 

45  48    8 

8711 

Jupiter 

W. 

30  24  17 

8653 

32    2    0 

8669 

33  39  22 

8684 

35  16  23 

8700 

Autares 

E. 

32  59    3 

8887 

31  26  28 

8985 

29  54  41 

8967 

28  23  47 

3014 

Sun 

E. 

90  45  36 

3060 

89  15  48 

3037 

87  46  21 

3055 

86  17  16 

3071 

.27 

Regulus 

W. 

80  52  23 

8783 

82  27  13 

8797 

84     1  45 

8810 

85  36    0 

8893 

Mars 

W. 

53  47    7 

8780 

55  22    1 

8793 

56  56  39 

8605 

58  31     1 

9817 

Jupiter 

W. 

43  16  28 

8779 

44  51  33 

8785 

46  26  20 

8798 

48    0  50 

9811 

Spica 

W. 

27  39  45 

9858 

29  13    2 

8861 

30  46  11 

8869 

32  19  10 

9677 

Sun 

E. 

78  56  48 

3150 

77  29  39 

3165 

76    2  48 

3179 

74  36  14 

3193 

28 

Regulus 

W. 

93  23  12 

9889 

94  55  54 

8893 

96  28  22 

8904 

98    0  36 

9914 

Mars 

W. 

66  19    2 

9873 

67  51  55 

8683 

69  24  36 

8898 

70  57    5 

9901 

Jupiter' 

W. 

55  49  20 

8870 

57  22  17 

8880 

58  55    1 

8891 

60  27  32 

9901 

Spica  ■ 

W 

40    1  26 

8919 

41  33  21 

9987 

43    5    6 

8935 

44  36  40 

9944 

Sun 

E. 

67  27  27 

3959 

66    2  27 

3970 

64  37  40 

3868 

63  13    7 

3993 

29 

Mars 

W. 

78  36  37 

9944 

80    8    0 

9951 

81  39  14 

8958 

83  10  19 

9965 

Jupiter 

W. 

68    7    5 

8945 

69  38  27 

8963 

71     9  39 

9981 

72  40  41 

9968 

1 

Spica 

W. 

52  11  56 

8988 

53  42  31 

8989 

55  12  57 

8996 

56  43  15 

3003 

1 

Sun 

E. 

56  13  26 

3343 

54  50    4 

3351 

53  26  52 

3380 

52    3  50 

3309 

30 

Jupiter 

W. 

80  13  45 

8999 

81  43  59 

3004 

83  14    7 

3009 

84  44    8 

3014 

Spica 

W. 

64  12  47 

3031 

65  42  21 

3037 

67  11  48 

3048 

68  41    9 

3046 

Sun 

E. 

45  10  55 

3405 

43  48  44 

3419 

42  26  41 

3418 

41     4  45 

3493 

31 

Spica 

W. 

76    6  39 

3065 

77  35  31 

3068 

79    4  20 

3071 

80  33    5 

3073 

Aiitares 

W. 

31  21  38 

3877 

32  46  17 

3969 

34  11  13 

3950 

35  36  23 

3940 

* 

Sun 

E. 

34  16  38 

3450 

32  55  18 

3454 

31  34    3 

3459 

30  12  53 

> 

3464 
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FEBRUARY,    1886. 


I. 


AT  GREENWICH  APPARENT  NOON. 


• 

5 


el 


Mon. 

Tues. 

Wed. 

Thur. 

Frid. 

Sat. 

SUN. 

Mon. 

Tues. 

Wed. 
Thur. 
Frid. 

Sat. 

SUN. 

Mon. 

Tues. 
Wed. 
Thur. 

Frid. 

Sat. 

SUN 

Mon. 

Tues. 

Wed. 

Thur. 

Frid. 

Sat. 

SUN 

Mon. 


a 

o 

XX 


o 

p 


\ 

2 
3 

4 
5 
6 

7 
8 
9 

10 
11 
12 

13 
14 
15 

16 
17 

18 

19 
20 
21 

22 
23 
24 

25 
26 
27 

28 

29 


THE  SUN'S 


Apparent 
Bight  Ascension. 


h     m        s 

21  0  20.85 
21  4  24.82 
21     8  27.98 

21  12  30.33 
21  16  31.86 
21  20  32.57 

21  24  32.46 
21  28  31.53 
21  32  29.79 

21  36  27.24 
21  40  23.89 
21  44  19.76 

21  48  14.85 
21  52  9.18 
21  56    2.75 

21  59  55.59 

22  3  47.70 
22    7  39.11 

22  11  29.82 
22  15  19.87 
22  19    9.28 

22  22  58.05 
22  26  46.20 
22  30  33.76 

22  34  20.74 

22  38    7.17 

22  41  53.06 

22  45  38.43 

22  49  23.29 


Diff.  for 
1  Hoar. 


s 
10.183 

10.149 

10.114 

10.080 
10.046 
10.012 

9.978 
9.944 
9.911 

9.878 
9.845 
9.812 

9.780 
9.748 
9.717 

9.687 
9.667 
9.628 

9.599 
9.572 
9.545 

9.519 
9.494 
9.470 

9.446 
9.423 
9.401 
9.380 

9.359 


Apparent 
Declination. 


// 


S.  17  1  43.8 
16  44  25.4 
16  26  49.4 

16  8  56.4 
15  50  46.7 
15  32  20.8 

15  13  39.1 
14  54  42.0 
14  35  29.9 

14  16  3.2 
13  56  22.5 
13  36  28.2 

13  16  20.5 
12  55  59.9 
12  35  26.8 

12  14  41.7 
11  53  45.0 
11  32  37.1 

11  11  18.3 
10  49  48.9 
10  28     9.5 

10  6  20.5 
9  44  22.2 
9  22  15.0 

8  59  59.3 
8  37  35.6 
8  15  4.2 
7  52  25.4 

S.   7  29  39.7 


Diff.  for 
I  Hoar. 


+42.89 
43.63 
44.36 

+45.06 
45.74 
46.41 

+47.06 
47.69 
48.31 

+48.90 
49.48 
50.05 

+50.60 
51.12 
51.63 

+52.12 
52.59 
53.05 

+53.50 
53.92 
54.33 

+54.73 
55.12 
55.48 

+55.83 
56.15 
56.46 
56.76 

+57.03 


Seuii- 
diaraeter. 


// 


6  15.94 

6  15.79 

6  15.63 

6  15.47 

6  15.31 

6  15.15 

6  14.98 

6  14.81 

6  14.63 

6  14.45 

6  14.27 

6  14.09 

6  13.90 

6  13.71 

6  13.51 

6  13.31 

6  13.10 

6  12.89 

6  12.67 

6  12.45 

6  12.23 

6  12.00 

6  11.77 

6  11.54 

6  11.30 

6  11.06 

6  10.81 

6  10.57 


16  10.32 


Sidereal 
Time  of 
Semi, 
diameter 
Pawing 
Meridian 


68.24 
68.13 
68.01 

67.90 

67.78 
67.67 

67.55 
67.44 
67.33 

67.22 
67.11 
67.00 

66.89 
66.78 
66.68 

66.57 
66.47 
66.37 

66.28 
66.18 
66.09 

66.00 
65.91 
65.82 

65.73 
65.65 
65.56 
65.48 

65.41 


Equation  of 

Time, 

to  be 

Added  to 

Apparent 

Time. 


m      s 

13  50.68 

13  58.09 

14  4.68 

14  10.45 
14  15.41 
14  19.55 

14  22.87 
14  25.38 
14  27.08 

14  27.98 
14  28.09 
14  27.41 

14  25.95 
14  23.73 
14  20.76 

14  17.04 
14  12.61 

14  7.48 

14  1.66 
13  55.17 
13  48.04 

13  40.29 
13  31.92 

13  22.95 

13  13.40 
13  3.31 
12  52.68 
12  41.52 

12  29.85 


Diff.  for 
1  Hoar. 


0.326 
0.292 
0.258 

0.224 
0.190 
0.156 

0.122 
0.088 
0.055 

0.022 
0.011 
0.044 

0.076 
0.108 
0.139 

0.169 
0.199 
0.228 

0.256 
0.283 
0.310 

0.336 
0.361 
0.385 

0.409 
0.432 
0.454 
0.475 

0.496 


Note. — The  mean  time  of  semidiameter  passing  may  be  found  by  subtracting  0*.18  from  the  sidereal  time. 

The  sign  +  prefixed  to  the  hourly  change  of  declination  indicates  that  south  declinations  are  decreasing. 


IL 
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AT  GREENWICH  MEAN 

NOON. 

THE 

SUN'S 

• 

M 

s 

• 
o 

• 

§ 

Equation  of 

Tim  a 

8idereal 
Time 

• 

■*» 
1 

Apparent 
Bight  Ascension. 

Diff.  for 
1  Hoar. 

Apparent 
Deolination 

Difll  for 
1  Hoar. 

to  be 
Subtracted 

from 
Mean  Time. 

Diff.  for 
1  Hoar. 

or 

Right  Ascension 

of 

Mean  8 an. 

Mon. 

hut 

21     3  18.50 

s 
10.182 

S.  17°     l'  53*8 

+42*88 

m       s 

13  50.61 

8 

0.326 

20  46  27*89 

Tues. 

2 

21     4  22.46 

10.148 

16  44  35.6 

43.62 

13  58.02 

0.292 

20  50  24.44 

Wed. 

3 

V     8  25.61 

.10.114 

16  26  59.9 

44.35 

14     4.62 

0.258 

20  54  20.99 

Thur. 

4 

21   12  27.95 

10.080 

16     9    7.1 

+45.05 

14  10.40 

0.224 

20  58  17.55 

Frid. 

5 

21   16  29.47 

10.046 

15  50  57.6 

45.73 

14  15.37 

0.190 

21     2  14.10 

Sat. 

f 
t 

21  20  30.18 

10.012 

15  32  31.9 

46.40 

• 

14  19.52 

0.156 

21     6  10.66 

SUN. 

7 

21  24  30.07 

9.978 

15  13  50.4 

+47.05 

14  22.85 

0.122 

21   10    7.21 

Mon. 

8 

21  28  29.14 

9.944 

14  54  53.5 

47.68 

14  25.37 

0.088 

21   14     3.77 

Tues. 

9 

21  32  27.40 

9.911 

14  35  41.6 

48.30 

14  27.08 

0.055 

21   18    0.32 

Wed. 

10 

21  36  24.86 

9.878 

14  16  15.1 

+48.89 

14  27.98 

0.022 

21  21  56.88 

,  Thur. 

11 

21  40  21.52 

9.845 

13  56  34.5 

49.47 

14  28.09 

0.011 

21  25  53.43 

Frid. 

12 

21  44  17.40 

9.812 

13  36  40.3 

50.04 

14  27.42 

0.044 

21  29  49.98 

Sat. 

13 

21  48  12.50 

9.780 

13  16  32.7 

+50.59 

14  25.97 

0.076 

21  33  46.53 

SUN. 

14 

21  52     6.84 

9.748 

12  56  12.2 

51.12 

14  23.75 

0.108 

21  37  43.09 

Mon. 

15 

21  56     0.43 

9.717 

12  35  39.2 

51.63 

14  20.79 

0.139 

21  41  39.64 

Tues. 

16 

21  59  53.28 

9.687 

12  14  54.2 

+52.12 

14  17.08 

0.169 

21  45  36  20 

Wed. 

17 

22     3  45.41 

9.657 

11  53  57.6 

52.59 

14  12.66 

0.199 

21  49  32.75 

Thur. 

18 

22    7  36.84 

9.628 

11  32  49.7 

53.05 

14    7.54 

0.228 

21  53  29.30 

Frid. 

19 

22  11  27.57 

9.600 

11   11  30.9 

+53.50 

14     1.72 

0.256 

21  57  25.85 

Sat. 

20 

22  15  17.64 

9.573 

10  50     1.5 

53.92 

13  55.23 

0.283 

22     1  22.41 

SUN. 

21 

22  19     7.07 

9.546 

10  28  22.1 

54.33 

13  48.11 

0.310 

22     5  18.96 

Mon. 

22 

22  22  55.87 

9.620 

10     6  33.1 

+54.73 

13  40.36 

0.336 

22     9  1551 

Tues. 

23 

22  26  44.06 

9.495 

9  44  34.7 

55.12 

13  32.00 

0.361 

22  13  12.06 

Wed. 

24 

22  30  31.65 

9.471 

9  22  27.4      55.48 

13  23.03 

0.385 

22  17    8.62 

Thur. 

25 

22  34  18.66 

9.447 

9     0  11.6  j  +55.83 

13  13.49 

0.409 

22  21     5.17 

Frid. 

26 

22  38     5.12 

9.424 

8  37  47.8  !    56.15 

13     3.40 

0.432 

22  25     1.72 

Sat 

27 

22  41  51.04 

9.402 

8  15  16.3      56.46 

12  52.77 

0.454 

22  28  58.27 

SUN. 

28 

22  45  36.44 

9.381 

7  52  37.4 

56.76 

12  41.61 

0.475 

22  32  54.83 

Mon. 

29 

22  49  21.33 

9.360 

S.     7  29  51.6    +57.04 

i 

i 
1 

1 
i 

12  29.95 

0.496 

22  36  51.38 

Not*.— Th 
Th 
arc 

e  semidiameter  for  n 
e  sign  +  prefixed  to 
(decreasing. 

lean  noon 
thehourl; 

may  be  assumed  the  same  as  tl 
y  change  of  declination  indicate 

lat  for  apparent 
*  that  south  dec 

noon. 
Unatlons 

Diff.  for  1  Hour, 
+  9-.8565. 
(Table  m.) 
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FEBRUARY,   1886. 


III. 


AT  GREENWICH  MEAN  NOON. 


O 


o 


THE  SUN'S 


TKUE  LONGITUDE. 


Dift  for 
lHour. 


LATITUDE. 


of  the 

Badlua  Vector 

of  the 

Earth. 


DM!  for 
lHonr. 


of 
fllder—J  Koon. 


"E  m 

3  13 

3  9 

3  5 


1 
2 
3 

4 
5 
6 

7 
8 
9 

10 
11 
12 

13 
14 
15 

16 
17 
18 

19 
20 
21 

22 
23 
24 

25 
26 
27 
28 

29 


32 
33 
34 

35 
36 
37 

38 
39 
40 

41 
42 
43 

44 
45 
46 

47 
48 
49 

50 
51 
52 

53 
54 
55 

56 
57 
58 
59 

60 


312  36  56.7 

313  37  49.0 

314  38  40.3 

315  39  30.4 

316  40  19.3 

317  41     6.8 

318  41  52.9 

319  42  37.5 

320  43  20.5 

321  44     1.8 

322  44  41.5 

323  45  19.5 

324  45  55.8 

325  46  30.4 

326  47     3.2 

327  47  34.2 

328  48    3.6 

329  48  31.4 

330  48  57.6 

331  49  22.2 

332  49  45.3 

333  50    6.9 

334  50  26.9 

335  50  45.5 

336  51     2.7 

337  51  18.5 

338  51  32.8 

339  51  45.6 

340  51  56.8 


// 


36  54.6 

37  46.8 

38  38.0 

39  28.0 

40  16.7 

41  4.1 

41  50.1 

42  34.6 

43  17.5 

43  58.7 

44  38.3 

45  16.2 

45  52.4 

46  26.9 

46  59.6 

47  30.5 

47  59.8 

48  27.5 

48  53.6 

49  18.1 

49  41.1 

60    2.6 

50  22.5 
50  41.0 

50  58.1 

51  13.8 
51  28.0 
51  40.7 

51  51.8 


52.90 
59.16 
59.11 

52.06 
52.01 
51.95 

51.89 
51.83 
51.76 

51.69 
51.62 
51.55 

51.47 
51.40 
51.33 

51.26 
51.19 
51.12 

51.06 
50.99 
50.93 

50.87 
50.81 
50.75 

50.69 
50.63 
50.56 
50.50 


150.43 


+  0.10 
+  0.04 
—  0.05 

-0.16 
0.28 
0.41 

-0.55 
0.68 
0.79 

-0.88 
0.94 
0.98 

-0.99 
0.96 
0.91 

-0.84 
0.74 
0.62 

-0.49 
0.35 
0.21 

-0.08 

+  0.03 

0.11 

+  0.17 
0.20 
0.20 
0.16 

+  0.10 


9.9937507 
9.9938195 
9.9938896 

9.9939609 
9.9940334 
9.9941071 

9.9941822 
9.9942587 
9.9943364 

9.9944155 
9.9944961 
9.9945784 

9.9946626 
9.9947486 
9.9948365 

9.9949263 
9.9950182 
9.9951123 

9.9952084 
9.9953064 
9.9954063 

9.9955081 
9.9956117 
9.9957170 

9.9958237 
9.9959317 
9.9960408 
9.9961509 

9.9962618 


+  28.4 
29.0 
29.5 

+  30.0 
30.5 
31.1 

+  31.6 
32.1 
32.7 

+  33.3 
33.9 
34.7 

+  35.4 
36.2 
37.0 

+  37.9 
38.8 
39.6 

+  40.5 
41.3 
42.0 

+  42.8 
43.5 
44.1 

+  44.7 
45.2 
45.7 
46.1 

+  46.4 


0.40 
4.49 
8.58 


3  1  12.67 
2  57  16.77 
2  53  20.86 

2  49  24.95 
2  45  29.04 
2  41  33.14 

2  37  37.23 
2  33  41.32 
2  29  45.41 

2  25  49.50 
2  21  53.59 
2  17  57.68 

2  14  1.77 
2  10  5.87 
2  6  9.97 

2  2  14.06 
1  58  18.16 
1  54  22.25 

1  50  26.34 
1  46  30.43 
1  42  34.52 

1  38  38.62 
1  34  42.71 
1  30  46.80 
1  26  50.90 

1  22  55.00 


Nor**— The  numbers  in  column  k  correspond  to  too  true  equinox  of  the  date;  in  oolumn  A',  to 
the  mean  equinox  of  January  0*.0. 


Dif£  for  1  Hour, 
—  9>.8296. 
(Table  IX) 
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GREENWICH  MEAN  TIME. 

t 

* 
3 

1 

THE  MOON'S 

8EMEDIAMETER. 

HORIZONTAL  PARALLAX 

UPPER  TRANSIT. 

AGE. 

NOOU. 

Midnight. 

Noon. 

DiflL  lor 
1  Hour. 

Midnight 

Difll  for 
1  Honr. 

Meridian  of 
Green  wioh. 

Diff.  for 
1  Honr. 

Noon. 

1 

14  46^2 

14  44*9 

1        It 

54    5.4 

tt 
-0.45 

/      it 
54    0.7 

-0.33 

h      m 

22  56.3 

m 
1.93 

27.2 

2 

14  44.0 

14  43.6 

53  57.5 

-0.20 

53  55.8 

-0.09 

23  42.4 

1.89 

28.2 

3 

14  43.4 

14  43.7 

53  55.3 

40.02 

53  56.2 

40.13 

6 

29.2 

4 

14  44.3 

14  45.2 

53  58.3 

40.93 

54     1.7 

40.33 

0  27.6 

1.85 

0.4 

5 

14  46.5 

14  48.1 

54    6.4 

0.44 

54  12.3 

0.55 

1  11.8 

1.82 

1.4 

6 

14  50.1 

14  52.4 

54  19.6 

0.06 

54  28.2 

0.78 

1  55.3 

1.80 

2.4 

7 

14  55.1 

14  58.3 

54  38.3 

40.90 

54  49.9 

41.03 

2  38.6 

1.81 

3.4 

8 

15     1.9 

15    6.0 

55    3.2 

1.17 

55  18.0 

1.31 

3  22.2 

1.83 

4.4 

9 

15  10.4 

15  15.4 

55  34.5 

1.45 

55  52.8 

1.59 

4    6.9 

1.89 

5.4 

10 

15  20.8 

15  26.7 

56  12.6 

41.73 

56  34.2 

41.86 

4  53.2 

1.98 

6.4 

11 

15  33.0 

15  39.6 

56  57.2 

1.96 

57  21.5 

2.08 

5  42.0 

2.09 

7.4 

12 

15  46.5 

15  53.7 

57  47.0 

2.15 

58  13.2 

2.20 

6  33.8 

2.23 

8.4 

13 

16    0.9 

16    8.1 

58  39.8 

42.21 

59     6.3 

42.18 

7  28.9 

2.36 

9.4 

14 

16  15.1 

16  21.8 

59  32.0 

2.10 

59  56.5 

1.96 

8  26.9 

2.47 

10.4 

15 

16  27.9 

16  33.3 

60  19.1 

1.77 

60  38.9 

1.52 

9  27.0 

2.53 

11.4 

16 

16  37.8 

16  41.3 

60  55.5 

41.22 

61     8.1 

40.87 

10  27.8 

2.53 

12.4 

17 

16  43.5 

16  44.4 

61  16.2 

40.48 

61   19.6 

40.07 

11  27.9 

2.47 

13.4 

18 

16  44.0 

16  42.2 

61  18.0 

-0.35 

61  11.4 

-0.75 

12  26.3 

2.39 

14.4 

19 

16  39.1 

16  34.7 

60  59.9 

-1.14 

60  44.0 

-1.49 

13  22.5 

2.29 

15.4 

20 

16  29.3 

16  23.0 

60  24.1 

1.80 

60    0.8 

2.04 

14  16.6 

2.21 

16.4 

21 

16  15.9 

16    8.4 

59  35.0 

2.24 

59    7.3 

2.36 

15    8.9 

2.15 

17.4 

22 

16    0.5 

15  52.5 

58  38.4 

-2.43 

58     9.0 

-2.44 

15  59.9 

2.10 

18.4 

23 

15  44.5 

15  36.8 

57  39.8 

2.41 

57  11.2 

2.33 

16  50.1 

2.08 

19.4 

24 

15  29.3 

15  22.3 

56  43.8 

2.22 

56  18  0 

2.08 

17  39.7 

2.06 

20.4 

25 

15  15.8 

15    9.8 

55  54.1 

-1.91 

55  32.2 

-1.73 

18  28.9 

2.04 

21.4 

26 

15    4.5 

14  59.8 

55  12.6 

1.54 

54  55.3 

1.34 
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THE  MOON'S  BIGHT  ASCENSION  AND  DECLINATION. 

Hour. 

Right  Ascension. 

Diitfor 
1  Minute. 

Declination. 

Diftfor 
1  Minute. 

Hour. 

Bight  Ascension. 

Diftlbr 
1  Minute. 

Declination. 

Diitfor 
1  Minute. 

M 

OSTDA 

T  1. 

WEDNESDAY  S. 

h    m      s 

s 

O          /          '» 

i* 

h     m      s 

8 

O          1         II 

a 

0 

18  59    9.09 

8.0777 

S.18    7  22£ 

1.799 

0 

20  37  18.46 

9.0078 

S.15  10  59.4 

5.495 

1 

19    1  13.72 

2.0766 

18    5  32.8 

1.875 

1 

20  39  18.88 

9.0061 

15    5  31.9 

5.499 

2 

19    3  18.28 

9.0755 

18    3  37.8 

1.958 

2 

20  41   19.20 

9.0044 

15    0    0.4 

5.558 

3 

19    5  22.78 

9.0744 

18     1  37.8 

2.041 

3 

20  43  19.41 

9.0098 

14  54  24.9 

5494 

4 

19    7  27.21 

9.0739 

17  59  32.9 

9.193 

4 

20  45  19.53 

9.0019 

14  48  45.5 

5.688 

5 

19    9  31.56 

9.0719 

17  57  23.1 

9.904 

5 

20  47  19.55 

14995 

14  43    2.3 

5.759 

6 

19  11  35.84 

2.0707 

17  55    8.4 

9486 

6 

20  49  19.47 

14978 

14  37  15.2 

5416 

7 

19  13  40.05 

9.0695 

17  52  48.8 

9.367 

7 

20  51  19.29 

1.9969 

14  31  24.3 

5480 

8 

19  15  44.18 

9.0682 

17  50  24.3 

9.449 

8 

20  53  19.02 

1.9946 

14  25  29.6 

5444 

9 

19  17  48.23 

2.0669 

17  47  54.9 

9.530 

9 

20  55  18.65 

1.9930 

14  19  31.0 

6.007 

10 

19  19  52.21 

2.0656 

17  45  20.7 

2.610 

10 

20  57  18.18 

1.9913 

14  13  28.7 

6469 

11 

19  21  56.11 

2.0643 

17  42  41.7 

2.690 

11 

20  59  17.61 

14897 

14    7  22.7 

6.131 

12 

19  23  59.93 

2.0630 

17  39  57.9 

9.770 

12 

21     1  16.94 

14881 

14     1  13.0 

6.199 

13 

19  26    3.67 

2.0617 

17  37    9.3 

2.850 

13 

21     3  16.18 

14865 

13  54  59.7 

6459 

14 

19  28    7.33 

2.0603 

17  34  15.9 

2.930 

14 

21     5  15.32 

1.9848 

13  48  42.7 

6413 

15 

19  30  10.91 

2.0590 

17  31   17.7 

3.009 

15 

21     7  14.36 

14839 

13  42  22.1 

6473 

16 

19  32  14.41 

2.0576 

17  28  14.8 

3.088 

16 

21     9  13.31 

14816 

13  35  57.9 

6.439 

17 

19  34  17.82 

2.0569 

17  25    7.2 

3.167 

17 

21  11  12.16 

1.9800 

13  29  30.2 

6.491 

18 

19  36  21.15 

9.0547 

17  21  54.8 

3.945 

18 

21   13  10.91 

14784 

13  22  59.0 

6.549 

19 

19  38  24.39 

9.0633 

17  18  37.8 

3.392 

19 

21   15    9.57 

1.9769 

13  16  24.3 

6.607 

20 

19  40  27.55 

9.0519 

17  15  16.1 

3.400 

20 

21   17    8.14 

14753 

13    9  46.1 

6.665 

21 

19  42  30.62 

9.0504 

17  11  49.8 

3.477 

21 

21   19    6.61 

14737 

13    3    4.5 

6.799 

22 

19  44  33.60 

9.0489 

17    8  18.8 

3.555 

22 

21  21     4.99 

1.9799 

12  56  19.5 

6.778 

23 

19  46  36.49 
Tl 

9.0475 

JESDA 

S.17    4  43.2 
.Y  2. 

3.632 

23 

21  23    3.28 
TH 

14707 

URSD. 

S.12  49  31.1 
AY  4. 

6.834 

0 

19  48  39.30 

2.0461 

S.17     1    3.0 

3.708 

0 

21  25     1.48 

1.9699 

S.  12  42  39.4 

6489 

1 

19  50  42.02 

2.0446 

16  57  18.2 

3.784 

1 

21  26  59.59 

1.9677 

12  35  44.4 

6444 

2 

19  52  44.65 

2.0430 

16  53  28.9 

3.859 

2 

21  28  57.60 

14661 

12  28  46.1 

6499 

3 

19  54  47.18 

2.0414 

16  49  35.1 

3.934 

3 

21  30  55.52 

1.9646 

12  21  44.5 

7.053 

4 

19  56  49.62 

9.0399 

16  45  36.8 

4.009 

4 

21  32  53.35 

1.9639 

12  14  39.7 

7.106 

5 

19  58  51.97 

2.0384 

16  41  34.0 

4.084 

5 

21  34  51.10 

14617 

12    7  31.8 

7.158 

6 

20    0  54.23 

2.0368 

16  37  26.7 

4.158 

6 

21  36  48.76 

14609 

12    0  20.7 

7411 

7 

20    2  56.39 

9.0353 

16  a3  15.0 

4.232 

7 

21  38  46.33 

14588 

11  53    6.5 

7469 

8 

20    4  58.46 

2.0338 

16  28  58.9 

4.305 

8 

21  40  43.82 

1.9574 

1 1  45  49.2 

7.314 

9 

20    7    0.44 

2.0392 

16  24  38.4 

4.378 

9 

21  42  41.22 

1.9560 

11  38  28.8 

7465 

10 

20    9    2.32 

2.0305 

16  20  13.5 

4.451 

10 

21  44  38.54 

14546 

11  31     5.4 

7.415 

11 

20  11    4.10 

2.0289 

16  15  44.2 

4 .504 

11 

21  46  35.78 

14639 

11  23  39.0 

7.464 

12 

20  13    5.79 

2.0273 

16  11  10.6 

4.596 

12 

21  48  32.93 

1.9516 

11  16    9.7 

7413 

13 

20  15    7.38 

9.0958 

16    6  32.7 

4.667 

13 

21  50  30.00 

1.9505 

1 1     8  37.4 

7469 

14 

20  17    8.88 

9.0249 

16     1  50.6 

4.738 

14 

21  52  26.99 

1.9499 

11     1     2.2 

7.610 

15 

20  19  10.28 

2.0995 

15  57    4.2 

4.809 

15 

21  54  23.91 

14480 

10  53  24.2 

7.657 

16 

20  21   11.58 

9.0208 

15  52  13.5 

4.879 

16 

21  56  20.75 

1.9467 

10  45  43.3 

7.706 

17 

20  23  12.78 

2.0199 

15  47  18.7 

4.948 

17 

21  58  17.51 

1.9454 

10  37  59.6 

7.759 

18 

20  25  13.89 

2.0177 

15  42  19.7 

5.017 

18 

22    0  14.19 

1.9441 

10  30  13.1 

7.798 

19 

20  27  14.90 

2.0160 

15  37  \6.6 

5.087 

19 

22    2  10.80 

1.9429 

10  22  23.9 

7.643 

20 

20  29  15.81 

2.0143 

15  32    9.3 

5.156 

20 

22    4    7.34 

1.9417 

10  14  32.0 

7.888 

21 

20  31  16.62 

2.0127 

15  26  57.9 

5424 

21 

22    6    3.80 

1.9404 

10    6  37.4 

7.939 

22 

20  33  17.33 

2.0110 

15  21  42.4 

5491 

22 

22    8    0.19 

14393 

9  58  40.2 

7.975 

23 

20  35  17.94 

90)094 

15  16  22.9 

5.358 

23 

22    9  56.51 

1.9389 

9  50  40.4 

8419 

24 

20  37  18.46 

9.0078 

S.15  10  59.4 

5.495 

24 

22  11  52.77 

1.9371 

S.  9  42  37.9 

8.069 

VL 


FEBRUARY,    1886. 


25 


I 

GBEENWIOH  MEAN  TIME. 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 

Hoar. 

Sight  Aeoenaion. 

Difffbr 
1  Minute. 

Declination. 

Diff.for 
1  Minute, 

Hour. 

Right  Aaoenaion. 

Biff,  for 
1  Minute. 

Declination. 

Diff.for 
1  Minute. 

p 

RIDA1 

1  5. 

SUKDAY  7. 

h     m      8 

8 

Q          1          li 

i$ 

h     m      8 

8 

O          1         II 

// 

0 

22  11  52.77 

1.9371 

8.  9  42  37.9 

8.069 

0 

23  44    4.83 

1.9169 

8.  2  37    4.4 

9.459 

1 

22  13  48.96 

1.9359 

9  34  32.9 

8.104 

1 

23  45  59.86 

1.9174 

2  27  36.8 

9.467 

2 

22  15  45.08 

1.8348 

9  26  25.4 

8.145 

2 

23  47  54.92 

1.9178 

2  18    8.4 

9.481 

3 

22  17  41.14 

1.9337 

9  18  15.5 

8.186 

3 

23  49  50.00 

1.9183 

2    8  39.1 

9.496 

4 

22  19  37.13 

1.9397 

9  10    3.1 

&S97 

4 

23  51  45.11 

1.9188 

1  59    9.0 

9.508 

5 

22  21  33.07 

1.9318 

9    1  48.3 

8.967 

5 

23  53  40.26 

1.9195 

1  49  38.2 

9.590 

6 

22  23  28.95 

1.9306 

8  53  31.1 

8.307 

6 

23  55  35.45 

1.9909 

1  40    6.6 

9.639 

7 

22  25  24.77 

1.9896 

8  45  11.5 

&345 

7 

23  57  30.68 

1.9908 

1  30  34.3 

9.543 

8 

22  27  20.53 

1.9969 

8  36  49.7 

&363 

8 

23  59  25.95 

1.9915 

1  21     1.4 

9.554 

9 

22  29  16.24 

1.9380 

•8  28  25.6 

8.491 

9 

0     1  21.26 

1.9993 

1  11  27.8 

9.565 

10 

22  31  11.89 

1.9971 

8  19  59.2 

8.458 

10 

0    3  16.62 

1.9331 

1     1  53.6 

9.574 

11 

22  33    7.49 

1.9969 

8  11  30.6 

8.495 

11 

0    5  12.03 

1.9939 

0  52  18.9 

9.583 

12 

22  35    3.04 

1.9954 

8    2  59.8 

&531 

12 

0    7    7.49 

1.9948 

0  42  43.7 

9.691 

13 

22  36  58.54 

1.9947 

7  54  26.9 

8J>66 

13 

0    9    3.01 

1.9957 

0  33    8.0 

9.598 

14 

22  38  54.00 

1.9939 

7  45  51.9 

8.609 

14 

0  10  58.58 

1.9967 

0  23  31.9 

9.606 

!  15 

22  40  49.41 

1.9939 

7  37  14.7 

8.637 

15 

0  12  54.21 

1.9977 

0  13  55.3 

9.619 

16 

22  42  44.78 

1.9894 

7  28  35.5 

8.670 

16 

0  14  49.90 

1.9987 

S.  0    4  18.4 

9.618 

17 

22  44  40.10 

1.9917 

7  19  54.3 

8.709 

17 

0  16  45.66 

1.9998 

N.  0    5  18.9 

9.694 

18 

22  46  .35.38 

141911 

7  11   11.2 

8.735 

18 

0  18  41.48 

1.9309 

0  14  56.5 

9.698 

19 

22  48  30.03 

1.9905 

7    2  26.1 

8.767 

19 

0  20  37.37 

1.9399 

0  24  34.3 

9.639 

20 

22  50  25.84 

1.9198 

6  53  39.1 

8.799 

20 

0  22  33.34 

1.9335 

0  34  12.3 

9.636 

21 

22  52  21.01 

1.9199 

6  44  50.2 

8.831 

21 

0  24  29.39 

1.9348 

0  43  50.6 

9.639 

22 

22  54  16.15 

1.9187 

6  35  59.4 

8.669 

22 

0  26  25.52 

1.9361 

0  53  29.0 

9.641 

23 

22  56  11.26 

J  .9189 

S.  6  27    6.8 

8.891 

23 

0  28  21.72 

1.9374 

N.  1    3    7.5 

9.649 

SA' 

rUBDi 

1Y  6. 

M< 

OSTDA 

Y  8. 

0 

22  58    6.34 

1.9178 

S.  6  18  12.5 

8.990 

0 

0  30  18.00 

1.9388 

N.  1  12  46.1 

9.643 

1 

23    0    1.40 

1.9174 

6    9  16.4 

&949 

1 

0  32  14.37 

1.9409 

1  22  24.7 

9.643 

2 

23    1  56.43 

1.9169 

6    0  18.6 

8J>77 

2 

0  34  10.83 

1.9417 

1  32    3.3 

9.643 

3 

23    3  51.43 

1.9165 

5  51  19.1 

9.005 

3 

0  36    7.38 

1.9433 

1  41  41.9 

9.649 

4 

23    5  46.41 

1.9169 

5  42  18.0 

9.039 

4 

0  38    4.03 

1.9449 

1  51  20.4 

9.641 

5 

23    7  41.38 

1.9160 

5  33  15.3 

9.058 

5 

0  40    0.77 

1.9465 

2    0  58.8 

9.639 

6 

23    9  36.33 

1.9157 

5  24  11.0 

9.084 

6 

0  41  57.61 

1.9489 

2  10  37.0 

9.636 

7 

23  1 1  31.26 

1.9154 

5  15    5.2 

9.109 

7 

0  43  54.55 

1.9499 

2  20  15.1 

9.639 

8 

23  13  26.18 

1.9159 

5    5  57.9 

9.134 

8 

0  45  51.60 

1.9617 

2  29  52.9 

9.697 

9 

23  15  21.09 

1.9151 

4  56  49.1 

9.159 

9 

0  47  48.76 

1.9536 

2  39  30.4 

9.699 

10 

23  17  15.99 

1.9149 

4  47  38.8 

9.189 

10 

0  49  46.03 

1.9554 

2  49    7.6 

9.617 

11 

23  19  10.88 

1.9148 

4  38  27.2 

9.905 

11 

0  51  43.41 

1.9573 

2  58  44.4 

9.611 

12 

23  21     5.76 

1.9147 

4  29  14.2 

9.997 

12 

0  53  40.90 

1.9599 

3    8  20.9 

9.604 

13 

23  23    0.64 

1.9147 

4  19  59.9 

9.949 

13 

0  55  38.51 

1.9619 

3  17  56.9 

9.597 

14 

23  24  55.52 

1.9148 

4  10  44.3 

9.971 

14 

0  57  36.25 

1.9633 

3  27  32.5 

9.569 

15 

23  26  50.41 

1.9148 

4     I  27.4 

9.999 

15 

0  59  34.11 

1.9653 

3  37    7.6 

9.581 

16 

23  28  45.30 

1.9149 

3  52    9.3 

9.319 

16 

1     1  32.09 

1.9675 

3  46  42.2 

9.571 

17 

23  30  40.20 

1.9150 

3  42  50.0 

9.339 

17 

1     3  30.2  J 

1.9697 

3  56  16.1 

9.560 

18 

23  32  35.10 

1.9151 

3  33  29.5 

9.351 

18 

1     5  28.46 

1.9790 

4    5  49.4 

9.550 

19 

23  34  30.01 

1.9153 

3  24    7.9 

9.369 

19 

1     7  26.85 

1.9749 

4  15  22.1 

9.538 

20 

23  36  24.94 

1.9156 

3  14  45.2 

9.386 

20 

1     9  25.37 

1.9765 

4  24  54.0 

9.596 

21 

23  38  19.89 

1.9159 

3    5  21.5 

9.403 

21 

1  11  24.03 

1.9789 

4  34  25.2 

9.513 

22 

23  40  14.85 

1.9169 

2  55  56.8 

9.480 

22 

1   13  22.84 

1.9813 

4  43  55.6 

9.500 

23 

23  42    9.&) 

1.9165 

2  46  31.1 

9.437 

23 

1  15  21.79 

1.9838 

4  53  25.2 

9.466 

24 

23  44    4.83 

1.9169 

8.  2  37    4.4 

9.459 

24 

1   17  20.89 

1.9863 

N.  5    2  53.9 

9.471 

26 


FEBRUARY,   1886. 


VIL 


GBBENW10H  MEAN  TIME. 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 

H«u\ 

KtffctAtOtMlM. 

DtCibr 

«~ 

DUtibr 
lMlmt* 

Bow. 

MghtOinwiiiM. 

Dlittor 
IMinle. 

. — 

DMLtn 

Tt 

TBSDA 

J9. 

THURSDAY  1L 

k  1    • 

• 

N.  J    9  533 

M 

b    m      a 

• 

e       $       t» 

ta 

0 

1  17  90.89 

1J60 

M71 

0 

9  56  27.43 

SJOT 

N.19    6    93 

7JBB 

1 

1  19  9ai5 

1J60 

5  19  91.7 

t*«6 

1 

9  58  37.15 

t.i«e 

12  13  593 

7Mt 

9 

1  91  19.56 

iJiis 

5  91  485 

MS» 

9 

3    0  47.15 

sa«t 

12  21  46.1 

7.M» 

3 

1  93  19.13 

1JNI 

5  31  14.4 

•.« 

3 

3    9  57.42 

1.I736 

12  29  29.4 

utn 

4 

1  95  18.96 

IJUt 

5  40  393 

MN 

4 

3    5    737 

SJ78I 

12  37    93 

7jOS 

5 

1  97  18.75 

1JMI 

550    93 

UQ5 

5 

3    7  1830 

•.18M 

12  44  45.7 

7.877 

6 

1  99  18L81 

%JIM 

5  59  95.4 

•JM 

6 

3    9  2932 

ijsn 

12  52  183 

7^18 

7 

1  31  19.04 

9JHB3 

6    8  46.8 

flM7 

7 

3  11  4132 

SJ1M 

12  59  473 

1JBA 

8 

1  33  19.44 

ftJMft 

6  18    7.0 

•JM 

8 

3  13  53.01 

torn 

13    7  13.7 

um 

9 

1  35  9a09 

Mill 

697  953 

•lsm 

9 

3  16    439 

SJMSI 

13  14  353 

7J97 

10 

1  37  9a77 

ItMl 

636  435 

turn 

10 

3  18  1735 

fJHM 

13  21  54.1 

7.J74 

11 

1  39  91.71 

tjnt 

645  593 

turn 

11 

3  90  2931 

sjnn 

13  29    8.7 

7JU1 

19 

1  41  99.83 

ftJMft 

6  55  14.7 

tJBX 

19 

3  22  49.66 

SJU« 

13  36  193 

7J47 

13 

1  43  94.13 

SJ09 

7    4  98.9 

nm 

13 

394  5530 

tJttIS 

13  43  26.4 

IMA 

14 

1  45  95.CS 

UMft 

7  13  40L9 

•JO 

14 

3  97    9.94 

9JBB 

13  50  293 

7JM5 

IS 

1  47  97*31 

UM* 

7  9*506 

sua 

15 

329  2938 

SJtttS 

13  57  26L2 

%jm 

16 

1  49  99.19 

U09t 

7  31  595 

fUS 

16 

3  31  37.02 

UBC4 

14    4  233 

%m 

IT 

1  51  31.97 

U09t 

7  41    6J8 

!Hf7 

17 

3  33  5135 

SlMO 

14  11  1&7 

CJM 

18 

1  53  39L54 

UMft 

7  50  19.4 

tuns 

18 

336    538 

tJMD 

14  18    03 

%,-m 

19 

1  55  36.01 

mat- 

7  59  163 

sunt 

19 

3  38  903! 

SJBO 

14  94  42.4 

CjH8 

90 

1  57  38,69 

UHit 

8    8  1&4 

sunt 

90 

3  40  36L14 

UBC4 

14  31  204 

%sm 

91 

1  59  4158 

utat 

8  17  1&7 

•JHt 

91 

3  49  51.68 

UK1S 

14  37  543 

%jm 

99 

9    1  4438 

%JSM 

8  96  173 

•JHt 

99 

3  45    759 

UW 

14  44  93L2 

*AB 

$0 

9    3  4739 

>NBSD 

N.  8  35  13L8 
AY  10L 

93 

3  47  9166 

tJETIt 

rtT>AY 

N.14  50  473 
19. 

•JSH 

0 

*  5  5159 

1MB 

N.  8  44    8U5 

UK 

0 

3  49  4011 

sjne 

N.14  57    8J  1 

,     ^ 

1 

9    75&9S 

m^ 

8  53    13 

«usa 

1 

3  51  5&£6 

«jm» 

15    3  93,7 

Uttl 

9 

9    9  3ft99 

%M3» 

9    1  513 

tuns 

9 

3  54  1339 

fJHM 

15    9  MS 

um 

3 

9  19    3.41 

urn 

9  10  403 

W3* 

3 

3  56  31.99 

mjni 

IS  15  403 

^■^i^rp 

4 

9  14    733 

&ft»t 

9  19  96J 

*»• 

4 

3  58  4836 

SJKl 

15  91  «3 

SJRB   » 

5 

9  16  19.48 

IffM 

9  »  113 

&T& 

5 

4    l    &b*i 

%a$m 

15  97  383 

&JMi 

6 

9  18  17  JK 

9  36  5&0 

MNt 

6 

4    3  950*3 

um 

15  33  305 

urn 

|    T 

9  99  9&47 

%mp* 

945  39J 

SUMS 

7 

4    5  43LS3 

*JM» 

15  39  173 

5J32 

& 

9  99  9T.& 

%mt 

9  54  HU 

ft/Mffi 

8 

4    8    9.73 

SLHfTS 

15  44  583 

&4B3 

9 

9*1314® 

t«M 

H>    945J 

&K» 

9 

4  10  9134 

tav 

15  5&35US 

&a§ 

W 

99K30L3* 

tMN 

10  11  173 

&M» 

10 

4  19  4L46 

SJK» 

15  56    73 

&4D 

11 

9»45J» 

*JM» 

W  1*47  J 

&4tt 

11 

4  15    1.4* 

uaa» 

16    1  3&£| 

^^^^ 

19 

9  3*  51.61 

%xm> 

W98  15i$ 

9L49» 

19 

4  17  91.41 

9k3Wt 

tt    65L6 

c^y 

1$ 

9  38  38J7 

*±m 

W3S40J* 

*3M 

13 

4  19  4h£5 

%3C» 

16  19  1&3 

SJM7 

!   14 

935    439 

fcjcwr 

*    1945    9£ 

&»* 

14 

4  3*    ±5& 

*M» 

16  17  907  1 

ShlS 

1$ 

9  37  f&W 

fcfiWT 

W33  3&3 

*a» 

15 

4  91  98L64 

^»M 

16  22  95L7 

548? 

to 

9  39  R^» 

ftjmfc 

11     1  303 

&s» 

tt 

4  9$  4&W 

*3» 

16  97  953 

**•  ! 

ir 

941  9fcJ*T 

*j»* 

11    9  58L3 

&&* 

17 

4  99    &ft 

^MSV> 

1^39  »t3 

•cat  ! 

& 

9  4&3tL& 

m  mi 

11  18    43 

&M* 

18 

4  $1  9^£> 

%amt 

tt$T    73 

C3» 

** 

9  4&4&1H 

uant 

11  9S  13J* 

fcitt 

19 

4  33  5&39 

%3fi* 

16  41  593 1 

» 

9  4CT  5138 

fcJ*T 

11  3*  &4 

&Mft 

9* 

4  3*  13.4* 

%39m 

16  4*  3*3  i 

a^ 

9t 

$4B  59&f 

&J*ft 

11  4&9fc$ 

9UR9. 

91 

4  3e3&3& 

%x» 

16  30  5^4 ! 

4^C71 

!    % 

9  3$    8.SI 

*JOK 

ii  svms 

Tlfltk 

99 

4  40  3&4$ 

%x» 

16  5&9BL7 

i    & 

9»  F7.J» 

&jm 

11  »»5 

7ia» 

a* 

4  43  9^94 

%am 

ttW  4RJ 

A^y  ! 

: « 

SSfrS'Jft 

feiav 

NJ&    6   9l» 

HO» 

94 

4*S4&7tf 

*am 

NJB7    356^ 

*ra  [ 

VIII. 


FEBRUARY,   1886. 


27 


GREENWICH  MEAN  TIME. 


THE  MOON'8  RIGHT  ASCENSION  AND  DECLINATION. 
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IX. 


GREENWICH  MEAN  TIME. 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 
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Declination. 
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9  15  42.2 

10.499 

11 

12  12  43.17 

94089 

0  16    3.6 

11.489 

12 

10  20  43.54 

9.4695 

9    5  15.1 

10.460 

12 

12  15     1.58 

94054 

N.  0    4  34.6 

11.477 

13 

10  23  11.19 

9.4591 

8  54  44.6 

10437 

13 

12  17  19.82 

94097 

S.  0    6  53.6 

11.463 

14 

10  25  38.63 

9.4556 

8  44  10.7 

10409 

14 

12  19  37.90 

9.9909 

0  18  20.9 

11.447 

15 

10  28    5.86 

9.4591 

8  33  33.6 

10445 

15 

12  21  55.81 

9.9979 

0  29  47.2 

11.430 

16 

10  30  32.88 

9.4487 

8  22  53.3 

10.607 

16 

12  24  13.56 

9.9045 

0  41  12.5 

11.419 

17 

10  32  59.70 

9.4459 

8  12  10.0 

10.747 

17 

12  26  31.15 

9.9918 

0  52  36.7 

11403 

18 

10  35  26.31 

9.4417 

8    I  23.7 

10.706 

18 

12  28  48.58 

9.9809 

1    3  59.7 

11473 

19 

10  37  52.71 

9.4389 

7  50  34.5 

10.843 

19 

12  31     5.85 

9.9666 

1   15  21.5 

11459 

20 

10  40  18.90 

9.4347 

7  39  42.5 

10.888 

20 

12  33  22.97 

9.9840 

1  26  41.9 

1 1498 

21 

10  42  44.88 

9.4319 

7  28  47.9 

10439 

21 

12  35  39.93 

9.9814 

1  38    0.9 

11404 

22 

10  45  10.65 

9.4978 

7  17  50.7 

10.075 

22 

12  37  56.74 

9.9789 

1  49  18.4 

11.980 

23 

10  47  36.22 

9.4944 

7    6  50J) 

11.017 

23 

12  40  13.40 

94764 

2    0  34.5 

11.955 

24 

10  50     1.58 

9.4909 

N.  6  55  48.7 

11.056 

24 

12  42  29.91 

9.9739 

S.  2  11  49.0 

11.997 

X. 
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GREENWICH  MEAN  TIME. 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 

Hour. 

Sight  Ascension. 

Dill  for 
1  Minute. 

Declination. 

Diff-for 
1  Minute. 

Hour. 

Right  Ascension. 

DifT.for 
1  Minute. 

Declination. 

Dtiffor 
1  Minute. 

81 

JNDA1 

f  21. 

TCTESDAY  23. 

h     m      b 

■ 

O         1        n 

a 

h    m      ■ 

■ 

Q          1           II 

a 

0 

12  42  29.91 

3.9739 

S.  2  11  49.0 

11.997 

0 

14  29  22.15 

9.1895 

S.10  20  20.9 

8.807 

1 

12  44  46.27 

94715 

2  23    1.8 

11.196 

1 

14  31  33.49 

9.1684 

10  29    7.3 

8.738 

2 

12  47    2.49 

94091 

2  34  12.8 

11.168 

2 

14  33  44.76 

9.1873 

10  37  49.5 

8.669 

3 

12  49  18.57 

94667 

2  45  22.0 

11.137 

3 

14  35  55.97 

9.1869 

10  46  27.6 

8.600 

4 

12  51  34.50 

9.9643 

2  56  29.3 

11.105 

4 

14  38    7.11 

9.1851 

10  55     1.5 

8.599 

5 

12  53  50.29 

94691 

3    7  34.6 

11.073 

5 

14  40  18.18 

9.1840 

11     3  31.1 

8.458 

6 

12  56    5.95 

94598 

3  18  38.0 

11.039 

6 

14  42  29.19 

9.1830 

11  11  56.5 

8.387 

7 

12  58  21.47 

9.9576 

3  29  39.3 

11.003 

7 

14  44  40.14 

9.1890 

11  20  17.6 

8416 

8 

13    0  36.86 

9.9553 

3  40  38.4 

10.967 

8 

14  46  51.03 

9.1*09 

11  28  34.4 

8443 

9 

13    2  52.11 

94531 

3  51  35.3 

10.930 

9 

14  49    1.85 

9.1799 

1 1  36  46.8 

8.170 

10 

13    5    7.23 

94509 

4    2  30.0 

10.892 

10 

14  51  12.62 

9.1790 

11  44  54.8 

8.097 

11 

13    7  22.22 

9.9486 

4  13  22.4 

10.863 

11 

14  53  23.33 

9.1780 

11  52  58.4 

8.023 

12 

13    9  37.09 

9.9467 

4  24  12.4 

10.813 

12 

14  55  33.98 

9.1771 

12    0  57.6 

7.949 

13 

13  11  51.83 

9.9447 

4  34  59.9 

10.779 

13 

14  57  44.58 

9.1769 

12    8  52.3 

7.874 

14 

13  14    6.45 

9.9496 

4  45  45.0 

10.730 

14 

14  59  55.12 

9.1759 

12  16  42.5 

7.799 

15 

13  16  20.94 

94406 

4  56  27.5 

10.687 

15 

15    2    5.61 

9.1743 

12  24  28.2 

7.793 

16 

13  18  35.32 

94387 

5    7    7.4 

10.649 

16 

15    4  16.04 

2.1734 

12  32    9.3 

7.648 

17 

13  20  49.58 

9.9367 

5  17  44.6 

10.597 

17 

15    6  26.42 

9.1796 

12  39  45.9 

7.579 

18 

13  23    3.72 

94348 

5  28  19.1 

10.559 

18 

15    8  36.75 

9.1717 

12  47  17.9 

7.495 

19 

13  25  17.75 

9.9399 

5  38  50.8 

10.505 

19 

15  10  47.02 

9.1708 

12  54  45.3 

7.417 

20 

13  27  31.67 

9.9310 

5  49  19.7 

10.457 

20 

15  12  57.25 

9.1701 

13    2    8.0 

7439 

21 

13  29  45.47 

9.9991 

5  59  45.7 

10.409 

21 

15  15    7.43 

9.1692 

13    9  26.0 

7469 

22 

13  31  59.16 

94973 

6  10    8.8 

10.359 

22 

15  17  17.56 

2.1684 

13  16  39.4 

7.183 

23 

13  34  12.75 
MC 

94956 

)NDA1 

S.  6  20  28.8 
Z  22. 

10.306 

23 

15  19  27.64 
WED 

9.1676 

NESD 

S.  13  23  48.0 
AY  24. 

7.104 

0 

13  36  26.23 

94939 

S.  6  30  45.8 

10.957 

0 

15  21  37.67 

2.1668 

S.13  30  51.9 

7495 

1 

13  38  39.61 

94999 

6  40  59.7 

10.906 

1 

15  23  47.66 

9.1661 

13  37  51.0 

6446 

2 

13  40  52.89 

94904 

6  51  10.5 

10.153 

2 

15  25  57.60 

9.1653 

13  44  45.4 

6467 

3 

13  43    6.06 

9.9187 

7     1  18.1 

10.100 

3 

15  28    7.49 

9.1645 

13  51  35.0 

6.786 

4 

13  45  19.13 

9.9171 

7  11  22.5 

10.046 

4 

15  30  17.34 

9.1637 

13  58  19.7 

6.705 

5 

13  47  32.11 

94155 

7  21  23.6 

9.990 

5 

15  32  27.14 

9.1699 

14    4  59.6 

6495 

6 

13  49  44.99 

94139 

7  31  21.3 

9433 

6 

15  34  36.89 

9.1699 

14  11  34.7 

6.544 

7 

13  51  57.78 

94123 

7  41  15.6 

9.877 

7 

15  36  46.60 

9.1615 

14  18    4.9 

6.469 

8 

13  54  10.47 

94107 

7  51     6.5 

9.890 

8 

15  38  56.27 

9.1608 

14  24  30.2 

6481 

9 

13  56  23.07 

94099 

8    0  54.0 

9.769 

9 

15  41     5.90 

9.1601 

14  30  50.6 

6.999 

10 

13  58  35.58 

9.9077 

8  10  37.9 

9.703 

10 

15  43  15.48 

9.1593 

14  37    6.1 

6.916 

11 

14    0  48.00 

2.9063 

8  20  18.3 

9.643 

11 

15  45  25.02 

9.1587 

14  43  16.6 

6.133 

12 

14    3    0.34 

94050 

8  29  55.1 

9.583 

12 

15  47  34.52 

9.1580 

14  49  22.1 

6.050 

13 

14    5  12.60 

9.9036 

8  39  28.3 

9.599 

13 

15  49  43.98 

9.1573 

14  55  22.6 

5468 

14 

14    7  24.77 

94091 

8  48  57.8 

9.460 

14 

15  51  53.40 

9.1566 

15     1  18.2 

5485 

15 

14    9  36.85 

9.9007 

8  58  23.5 

9.397 

15 

15  54    2.77 

9.1559 

15    7    8.8 

5401 

16 

14  11  48.85 

9.1994 

9    7  45.4 

9.333 

16 

15  56  12.10 

9.1559 

15  12  54.3 

5.717 

17 

14  14    0.78 

9.1989 

9  17    3.5 

9.970 

17 

15  58  21.39 

9.1546 

15  18  34.8 

5433 

18 

14  16  12.63 

9.1969 

9  26  17.8 

9406 

18 

16    0  30.65 

9.1540 

15  24  10.3 

5449 

19 

14  18  24.40 

9.1956 

9  35  28.2 

9.141 

19 

16    2  39.87 

9.1539 

15  29  40.7 

5.464 

20 

14  20  36.10 

9.1943 

9  44  34.7 

9.076 

20 

16    4  49.04 

9.1595 

15  35    6.0 

5479 

21 

14  22  47.72 

9.1931 

9  53  37.3 

9.010 

21 

16    6  58.17 

9.1518 

15  40  26.2 

5494 

22 

14  24  59.27 

9.1919 

10    2  35.9 

8.943 

22 

16    9    7.26 

9.1519 

15  45  41.3 

5409 

23 

14  27  10.75 

9.1907 

10  11  30.4 

8.875 

23 

16  11  16.31 

9.1505 

15  50  51.3 

5.193 

24 

14  29  22.15 

9.1895 

S.  10  20  20.9 

8.807 

24 

16  13  25.32 

9.1498 

S.  15  55  56.1 

5436 

\ 
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XI 


GREENWICH  MEAN  TIME. 


THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 


Hour. 


Bight  Aaoenskm. 


IMA  for 
1  Minute. 


DeoUnftttan. 


Diitlbr 


Hour. 


Right  Aftoenckm. 


Dtfl&fbr 
1  Minute. 


DIC  lor 
lMfarateJ 


0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 


0 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 

M 
12 

13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 


THURSDAY  26. 


h  m 
16  13 
16  15 
16  17 
16  19 
16  22 
16  24 
16  26 
16  28 
16  30 
16  32 
16  34 
16  37 
16  39 
16  41 
16  43 
16  45 
16  47 
16  49 
16  52 
16  54 
16  56 

16  58 

17  0 
17    2 


25.32 

34.29 

43.22 

52.11 

0.96 

9.77 

18.54 

27.27 

£5.96 

44.61 

53.22 

1.78 

10.30 

18.78 

27.22 

35.62 

43.98 

52.29 

0.56 

8.79 

16.97 

25.11 

33.20 

41.25 


■ 

9.1498 
9.1499 
9.1485 
9.1478 
9.1479 
9.1466 
9.1458 
9.1459 
9.1445 
9.1438 
9.1431 
9.1493 
9.1417 
9.1410 
9.1403 
9.1396 
9.1389 
9.1389 
9.1375 
9.1367 
9.1360 
9.1359 
9.1345 
9.1337 


S. 


S. 


5 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
7 
7 
7 
7 
7 
7 
7 
7 
7 


I  01 

55  56.1 
0  55.8 
5  50.4 

10  39.8 

15  24.0 
20    3.0 

24  36.9 
29  5.6 
33  29.1 
37  47.3 
42  0.3 
46  8.1 
50  10.7 
54    8.0 

0.1 

46.9 

28.5 

4.8 

12  35.9 

16  1.7 
19  22.2 
22  37.4 

25  47.3 
28  52.0 


58 
1 
5 
9 


FEIDAY  26. 


17 
17 
17 


4 

6 

9 


17  11 
17  13 
17  15 
17  17 
17  19 
17  21 
17  23 
17  26 
17  28 
17  30 
17  32 
17  34 
17  36 
17  38 
17  40 
17  43 
17  45 
17  47 
17  49 
17  51 
17  53 
17  55 


49.25 

9.1330 

8.1 

57.21 

9.1399 

< 

5.12 

9.1314 

4 

12.98 

9.1307 

20.80 

9.1999 

4 

28.57 

9.1991 

"• 

36.29 

9.1989 

4 

43.96 

9.1974 

^ 

51.58 

9.1966 

• 

59.15 

9.1957 

« 

6.67 

9.1949 

« 

14.14 

9.1940 

1 

21.55 

9.1931 

"I 

28.91 

9.1999 

| 

36.22 

9.1914 

1 

43.48 

9.1905 

1 

50.68 

9.1196 

1 

57.83 

9.1187 

| 

4.92 

9.1177 

| 

11.95 

9.1167 

v 

18.93 

9.1158 

1 

25.85 

9.1148 

v 

32.71 

9.1138 

t 

39.51 

9.1199 

^ 

46.26 

9.1190 

S.l 

7  31  51.4 

7  34  45.5 

7  37  34.3 

7  40  17.8 

7  42  56.0 

7  45  28.9 

7  47  56.6 

7  50  19.0 

7  52  36.0 

7  &4  47.7 

7  56  54.2 

7  58  55.3 

8  0  51.1 
8  2  41.6 
8  4  26.9 
8  6  6.9 
8  7  41.6 
8  9  11.0 
8  10  35.2 
8  11  54.1 


8  13 
8  14 
8  15 


7.7 

16.0 

19.0 

8  16  16.8 

8  17  9.3 


0t 

5X38 
4.953 
4.867 
4.780 
4.604 
4X08 


4.435 

4X47 
4X60 
4.173 
4X87 
3X99 
3X19 
3X94 
3.737 
3X49 
3X09 
3.474 


3.997 
3X09 
3.199 
3X34 


9X46 
9X67 
9.769 
9.681 
9X93 
9X05 
9.417 
9X98 
9X39 
9.151 
9X63 
1.974 
1X86 
1.798 
1.711 
1X99 
1.534 
1.447 
1X59 
1.871 
1.189 
1.094 
1.007 
0X19 
0X39 


0 
1 

2 
3 
4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 


0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 


SATURDAY  27. 


h-  m 
17  55 
17  57 

17  59 

18  2 


18 
18 
18 
18 


4 

6 

8 

10 


18  12 
18  14 
18  16 
18  18 
18  21 
18  23 
18  25 
18  27 
18  29 
18  31 
18  33 
18  35 
18  37 
18  39 
18  41 
18  44 


4636 
52£5 
59.57 

6.13 
12.63 
19.06 
25.43 
31.74 
37.96 
44.15 
50.26 
56.30 

2.27 

8.17 
14.00 
19.77 
25.47 
31.09 
36.64 
42.12 
47.52 
52.85 
58.10 

3.28 


■ 

9.1190 
9.1109 
9.1098 
9.1086 
9.1077 
9.1067 
9.1057 
9.1046 
9.1034 
9.1093 
9.1019 
9.1001 
9X989 
9X978 
9X967 
9X956 
9X943 
9X931 
9X919 
9X907 
9X894 


9X809 
9X657 


8. 


S. 


$17' 


8 
8 
8 

8 


17 
17 
18 
19 
19 
8  20 
8  20 
8  20 
8  21 
8  21 
8  21 
8  21 
8  20 
8  20 
8  20 
8  19 
8  19 
8  18 


8 
8 
8 
8 
8 
8 


18 
17 
16 
15 
14 
13 


9.3 

56.6 

38.6 

15.4 

47.0 

13.3 

34.5 

50.5 

13 

6.7 

7.0 

2.2 

523 

37.0 

16.7 

513 

20.6 

44.9 

4.1 

18.1 

27.1 

31.0 

29.8 

23.6 


I 


SUNDAY  28. 


18  46 
18  48 
18  50 
18  52 
18  54 
18  56 
18  58 


19 
19 
19 
19 
19 
19 


0 
2 
4 
6 

8 
11 


19  13 
19  15 
19  17 
19  19 
19  21 
19  23 
19  25 
19  27 
19  29 
19  31 
19  33 
19  35 


8.38 
13.40 
18.35 
23.22 
28.01 
32.72 
37.36 
41.92 
46.39 
50.78 
55.09 
59.32 
3.46 
7.52 
11.50 
15.39 
1930 
22.92 
26.55 

30.10 
33.56 
36.93 
40.22 
43.42 
46.53 


9X844 
9X831 
9.0818 
9X805 
9X799 
9X779 
9.0766 
9X759 
9.0738 
9X795 
9X719 
9X697 
9X683 
9X670 
9.0656 
9X649 
9.0697 
9X619 
9.0596 
9X584 
9.0569 
9X555 
9.0541 
9X596 
9X511 


S. 


S. 


8  12  12.3 
8  10  56.0 
8  9  34.7 
8  8  8.3 
8  6  36.9 
8  5  0.6 
8  3  19.3 
8  1  33.0 
7  59  41.8 
7  57  45.7 
7  55  44.7 
7  53  38.8 
7  51  28.0 


7 
7 
7 
7 


49  12.3 
46  51.8 
44  26.4 
41  563 


7  39  213 
7  36  41.5 
7  33  57.0 
31  7.7 


7 
7 
7 

7 


28  13.7 
25  15.0 
22  11.6 
3.4 


7  19 


91 

0X39 
0.744 
0X57 
0X70 
0.483 
0X96 
0X10 
0X99 
0.135 
-  0X48 
4-0X38 
0.194 
0X10 
0X96 
0X89 
6.467 
0X59 
0X37 
0.793 
0X08 
0X99 
0X77 
1.069 
1.146 


1X30 
1X13 
1X97 
1.481 
1X64 
1X47 
1.730 
1X19 
1X94 
1X76 
9.057 
9.139 
9X91 
9X09 
9X89 
9.463 
9X43 
9X99 
9.709 
9.789 
9X61 
9X39 
3X18 
3X97 
3.175 


S 


XII.  FEBRUARY,    1886.  31 


GREENWICH  MEAN  TIME. 


PHASE8  OF  THE  MOON. 


d  h  m 

#  New  Moon February        3  15  14.6 

J>  First  Quarter 11  14  46.2 

O  Full  Moon 18  6  15.0 

<T  Last  Quarter 25  5  11.3 


s 


d       h 

<C  Apogee February       2    2&3 

<T  Perigee 17    14.1 
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XIIL 


GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES. 

• 

P.L. 

P.L. 

P.L. 

P.  L. 

Day  of 
—           Monti 

Name  and  Direction 
of  Object. 

Noon. 

of 
Diff. 

ni*. 

of 
Diff. 

vi». 

of 
Diff. 

DP*- 

of 
Diff 

Spica 

W. 

O           '        // 

82    1  47 

3076 

o          #        // 

83  30  26 

3078 

84°  59    2 

3081 

O          1       II 

86  27  35 

3089 

An  tares 

W. 

37     1  45 

3990 

38  27  19 

3991 

39  53    3 

3914 

41  18  56 

3907 

Sun 

E. 

28  51  49 

3469 

27  30  50 

3473 

26    9  56 

3478 

24  49    7 

3483 

5 

Sun 

W. 

14  49  32 

3498 

16    9  58 

3485 

17  30  39 

3473 

18  51  34 

3463 

a  Arietis 

E. 

,64  47  42 

3906 

63  21  40 

3908 

61  55  40 

3909 

60  29  41 

S910 

Aldebaran 

E. 

96  51  49 

3044 

95  22  31 

3049 

93  53  10 

3009 

92  23  45 

3035 

6 

Sun 

W. 

25  38  42 

3499 

27    0  34 

3415 

28  22  34 

3408 

29  44  42 

3400 

a  Arietis 

E. 

53  20  25 

3994 

51  54  44 

3999 

50  29    9 

£934 

49    3  40 

3939 

Aldebaran 

E. 

84  55  32 

3015 

83  25  38 

3010 

81  55  38 

S005 

80  25  32 

3001 

7 

Sun 

W. 

36  37  26 

3364 

38    0  24 

3356 

39  23  31 

3348 

40  46  47 

3339 

a  AriotiM 

E. 

41  58  16 

3984 

40  33  46 

3997 

39    9  31 

3313 

37  45  35 

3339 

Aldebaran 

E. 

72  53  26 

9973 

71  22  39 

9966 

69  51  44 

9960 

68  20  41 

9954 

Saturn 

E. 

96  38  27 

9969 

95    7  36 

9964 

93  36  38 

9957 

92    5  31 

9950 

8 

Sun 

W. 

47  45  32 

3997 

49    9  47 

3987 

50  34  14 

3977 

51  58  52 

3967 

a  Pegasi 
Aldebaran 

W. 

26  12  23 

4748 

27  12  42 

4554 

28  15  47 

4386 

29  21  21 

4939 

E. 

60  43  13 

9915 

59  11   13 

.     9907 

57  39    3 

9699 

56    6  43 

9891 

Saturn 

E. 

84  27  46 

9913 

82  55  44 

9905 

81  23  32 

9897 

79  51     9 

9689 

Pollux 

E. 

104  20    2 

3000 

102  49  49 

9991 

101  19  25 

9961 

99  48  49 

9979 

9 

Sun 

W. 

59    5    7 

3913 

60  31     1 

3901 

61  57    9 

3189 

63  23  31 

3177 

a  Pegasi 
Aldebaran 

W. 

35  19    6 

3794 

36  35  28 

3649 

37  53    9 

3583 

39  12    2 

3599 

E. 

48  22    4 

9841 

46  48  29 

9831 

45  14  41 

9890 

43  40  39 

9806 

Saturn 

E. 

72    6  24 

9849 

70  32  50 

9831 

68  59    2 

9891 

67  25    1 

9810 

Pollux 

E. 

92  12  43 

9991 

90  40  51 

D911 

89    8  46 

9900 

87  36  27 

9888 

10 

Sun 

W. 

70  39  13 

3110 

72    7  10 

3096 

73  35  25 

3089 

75    3  57 

3067 

a  Pegasi 

W. 

46    1  46 

3979 

47  26  22 

3940 

48  51  44 

3903 

50  17  50 

3168 

. 

Aldebaran 

E. 

35  46  42 

9748 

34  11     6 

9735 

32  35  13 

9799 

30  59    3 

9709 

Saturn 

E. 

59  31  19 

9753 

57  55  49 

9741 

56  20    3 

9798 

54  44    0 

9715 

Pollux 

E. 

79  51   14 

9831 

78  17  27 

9819 

76  43  24 

9808 

75    9    6 

9795 

11 

Sun 

W. 

82  31   18 

OQfiO 
mfOa 

84     1  45 

9979 

85  32  33 

9956 

87    3  41 

9939 

or  Pegasi 

W. 

57  38  22 

3019 

59    8  20 

9984 

60  38  53 

9958 

62    9  59 

9939 

Saturn 

E. 

46  39  28 

9649 

45     1  40 

9636 

43  23  34 

9693 

41  45  10 

9609 

Pollux 

E. 

67  13  32 

9739 

65  37  35 

9790 

64    1  22 

9707 

62  24  52 

9695 

Regulus 

E. 

103    0  34 

9640 

101  22  33 

9695 

99  44  12 

9610 

98    5  31 

9595 

12 

Sun 

W. 

94  44  49 

9859 

96  18  10 

9834 

97  51  54 

9816 

99  26    1 

9798 

a  Pegasi 
a  Arietis 

W. 

69  53  25 

9811 

71  27  38 

9789 

73    2  20 

9767 

74  37  31 

9746 

W. 

26  54  34 

3196 

28  20  48 

3109 

29  48  47 

3031 

31  18  21 

9963 

, 

Saturn 

E. 

33  28  34 

9544 

31  48  22 

9539 

30    7  53 

9590 

28  27    7 

9609 

Pollux 

E. 

54  18  20 

9636 

52  40  14 

9696 

51     1  54 

9615 

49  23  20 

9606 

Regulus 

E. 

89  46  40 

9514 

88    5  46 

9497 

86  24  29 

9481 

84  42  49 

9465 

13 

Sun 

W. 

107  22  38 

9706 

108  59  10 

9688 

110  36    6 

9669 

112  13  27 

9651 

a  Pegasi 

W. 

82  40  19 

9646 

84  18  12 

9697 

85  56  30 

9609 

87  35  13 

9591 

a  Arietis 

W. 

39    5  10 

9708 

40  41  39 

9668 

42  19    2 

9631 

43  57  15 

9596 

Pollux 

E. 

41    7  38 

9573 

39  28    6 

9571 

• 

37  48  31 

9579 

36    8  57 

9574 

UY. 
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GREENWICH  MEAN  TIME. 

• 

LUNAR  DISTANCES. 

• 

1 

Name  and  Direction 
of  Object. 

Midnight. 

P.L. 

of 

Diff. 

xv»- 

P.L. 

of 

Diff. 

xvm*. 

P.L. 

of 

Diff. 

XXlb. 

P.L. 

of 

Diff. 

Spica 

W. 

O            /         // 

87  56    6 

3084 

O           /        // 

89  24  35 

3066 

O           i        // 

90  53    2 

3087 

O           /         It 

92  21  28 

3068 

Antares 

W. 

42  44  57 

3901 

44  11    5 

3196 

45  37  19 

3191 

47    3  39 

3186 

Sun 

£. 

23  28  24 

3488 

22    7  47 

3493 

20  47  15 

3490 

19  26  50 

3506 

5 

Sun 

W. 

20  12  40 

3453 

21  33  57 

3445 

22  55  23 

3437 

24  16  58 

3499 

a  Arietis 

E. 

59    3  44 

3913 

57  37  50 

3915 

56  11  58 

3918 

54  46  10 

'    3990 

AldeBaran 

E. 

90  54  16 

3031 

89  24  42 

3098 

87  55    4 

3094 

86  25  21 

3010 

6 

Suw 

W. 

31     6  59 

3393 

32  29  23 

3388 

33  51  56 

3379 

35  14  37 

3379 

a  Arietis 

E. 

47  38  17 

3346 

46  13    2 

3953 

44  47  56 

3969 

43  23    0 

3979 

Aldebarau 

E. 

78  55  20 

9998 

77  25    2 

9900 

75  54  37 

9985 

74  24    5 

9070 

7 

Sun 

VV. 

42  10  13 

3339 

43  33  48 

3394 

44  57  32 

3314 

46  21  27 

3306 

a  Arietis 

E. 

36  22    0 

3353 

34  58  50 

3378 

33  36    8 

3408 

32  14    0 

3449 

Aldebarau 

E. 

66  49  30 

9948 

65  18  10 

9930 

63  46  41 

9031 

62  15    2 

9094  ; 

Saturn 

E. 

90  34  16 

9944 

89    2  53 

9936 

87  31  20 

9090 

85  59  38 

9091 

8 

Sun 

W. 

53  23  42 

3957 

54  48  44 

3946 

56  13  59 

3936 

57  39  26 

3994 

a  Ptfgasi 

W. 

30  29  10 

4111 

31  39    1 

3007 

32  50  44 

3805 

34    4    9 

3805 

Aldebaran 

E. 

54  34  12 

9881 

53    1  29 

9871 

51  28  33 

9869 

49  55  25 

9859 

Saturn 

E. 

78  18  36 

9880 

76  45  51 

9870 

75  12  54 

9861 

73  39  45 

9859  , 

Pollux 

E. 

98  18    1 

9989 

96  47     1 

9059 

95  15  48 

9049 

93  44  22 

9031 

9 

Sun 

W. 

64  50    8 

3184 

66  17    0 

3151 

67  44    8 

3138 

69  11  32 

3194  ' 

aPegaM 

W. 

40  32    2 

3468 

41  53    4 

3415 

43  15    4 

3366 

44  37  59 

3391  \ 

Aldebaran 

E. 

42    6  22 

9798 

40  31  51 

9785 

38  57    4 

9773 

37  22    1 

9761  | 

Saturn 

E. 

65  50  46 

9799 

64  16  17 

9788 

62  41  33 

9776 

61    6  34 

9764  i 

Pollux 

E. 

86    3  53 

9877 

84  31    5 

9808 

82  58    3 

9855 

81  24  46 

9843  ! 

10 

Sun 

W. 

76  32  47 

3059 

78    1  56 

3036 

79  3!  24 

3091 

81     1  11 

i 
3005  : 

aPegasi 

W. 

51  44  38 

3J34 

53  12    6 

3101 

54  40  14 

3070 

56    9    0 

3041 

Aldebarau 

E. 

29  22  *5 

'2695 

27  45  48 

9881 

26    8  43 

9887 

24  31   I!) 

9659 

Saturn 

K. 

5:*    7  40 

9709 

51  31    3 

9880 

49  54    9 

9676 

48  16  57 

9663 

Pollux 

E. 

73  34  32 

9783 

71  59  42 

9770 

70  24  35 

9758 

68  49  12 

9745  ' 

11 

Sun 

W. 

88  35  11 

9991 

90    7    3 

9005 

91  39  16 

9887 

93  11  51 

l 
9660 

aPegasi 

W. 

63  41  37 

9907 

65  13  47 

9889 

66  46  29 

9858 

68  19  42 

9635  ■ 

Saturn 

E. 

40    6  27 

9598 

38  27  26 

9583 

36  48    7 

9560 

35    8  29 

9556 

Pollux 

E. 

60  48    6 

9884 

59  11    4 

9871 

57  33  45 

9050 

55  56  10 

9648 

Regulus 

E. 

96  26  29 

9579 

94  47    5 

9583 

93    7  19 

9547 

91  27  11 

9530 

12 

Sun 

W. 

101     0  32 

9779 

102  35  28 

9781 

104  10  47 

9743 

105  46  30 

9794 

a  Pegani 

W. 

76  13  10 

9795 

77  49  17 

9704 

79  25  51 

9684 

81     2  52 

9665 

a  Arietis 

W. 

32  49  20 

9901 

34  21  37 

9847 

35  55    4 

9706 

37  29  37 

9740 

Saturn 

E. 

26  46    6 

9490 

25    4  52 

9499 

23  23  27 

9487 

21  41  55 

9485 

Pollux 

E. 

47  44  33 

9597 

46    534 

9560 

44  26  24 

9583 

42  47    5 

9577 

Regulus 

E. 

83    0  46 

81   18  19 

9431 

79  35  28 

9414 

77  52  13 

9306 

13 

Sun 

W. 

1 13  51  13 

9839 

115  29  23 

9m 

117    7  56 

9507 

118  46  57 

9570 

aPegasi 

W. 

89  14  20 

9574 

90  53  50 

9599 

92  33  43 

9549 

94  13  58 

9597 

a  Arietis 

W. 

45  36  15 

9584 

47  16    0 

MM 

48  56  27 

9504 

50  37  35 

9476 

Pollux 

E. 

34  29  27 

9581 

32  50    6 

9901 

31  10  59 

9897 

29  32  14 

i 
..    j 

34 
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XV. 


GREENWICH  MEAN  TIME. 

LUNAB  DISTAN0E8. 

1* 

*8 
13 

P.L. 

P.L. 

P.L. 

P.L. 

Name  and  Direction 

Noon. 

of 

m>. 

of 

VI*. 

of 

IX* 

of 

of  Object. 

Dun 

- 

Diff. 

Diff. 

Diff. 

Regulus 

E. 

76*    8  33 

9380 

7l  24  29 

9363 

O          1       II 

72  40    1 

9346 

70  55    8 

9399 

MaRS 

E. 

101    4  46 

9311 

99  19    2 

9993 

97  32  52 

9976 

95  46  17 

9900 

14 

Sun 

W. 

120  26  21 

9MB 

122    6    8 

9646 

123  46  19 

9698 

125  26  53 

9511 

a  Arietis 

W. 

52  19  22 

9450 

54    1  46 

9494 

55  44  46 

9400 

57  28  20 

9377 

Aldebaran 

W. 

18    4  19 

9943 

19  51  42 

9997 

21  39  29 

9919 

23  27  39 

9196 

Regulus 

E. 

62    4  40 

994? 

60  17  22 

9931 

58  29  41 

9915 

56  41  36 

9900 

MaRS 

E. 

86  47  10 

9176 

84  58    6 

9160 

83    8  38 

9143 

81  18  45 

9198 

Jupiter 

E. 

98  45  32 

9990 

96  57  34 

9904 

95    9  12 

9188 

93  20  27 

9179 

15 

a  Arietis 

W. 

66  13  59 

9977 

68    0  32 

9960 

69  47  30 

9943 

71  34  53 

9999 

Aldebaran 

W. 

32  34  11 

9193 

34  24  35 

9110 

36  15  19 

9007 

38    6  23 

9086 

Regulus 

E. 

47  35  37 

9199 

45  45  22 

9116 

43  54  47 

9103 

42    3  53 

9001 

Ma&s 

E. 

72    3  37 

9056 

70  11  30 

9049 

68  19    2 

9030 

66  26  15 

9017 

Jupiter 

E. 

84  10  58 

9009 

82  19  58 

9066 

80  28  38 

9074 

78  36  59 

9069 

Spica 

E. 

101    8  16 

9141 

99  18  20 

9198 

97  28    3 

9115 

95  37  26 

9103 

16 

a  Arietis 

W. 

8037    5 

9166 

82  26  26 

9164 

84  16    3 

9145 

86    5  54 

9137 

Aldebaran 

W. 

47  26  10 

9031 

49  18  56 

9099 

51  11  56 

9014 

53    5    9 

9007 

Saturn 

W. 

24  20  59 

9003 

26  12    9 

9081 

28    3  47 

9060 

29  55  48 

9046 

Regulus 

E. 

32  45    5 

9041 

30  52  35 

9033 

28  59  53 

9097 

27    7    1 

9091 

Mars 

E. 

56  57  47 

1966 

55    3  18 

1966 

53    8  35 

1949 

51  13  40 

1941 

Jupiter 

E. 

69  14  10 

9007 

67  20  47 

1998 

65  27  10 

1991 

63  33  21 

1983 

Spica 

E. 

86  19  53 

9046 

84  27  34 

9040 

82  35    2 

9039 

80  42  17 

9095 

17 

a  Arietis 

W. 

95  17  44 

9111 

97    8  27 

9100 

96  59  13 

9107 

100  50    1 

9108 

Aldebaran 

W. 

62  33  49 

1979 

64  27  57 

1976 

66  22  10 

1974 

68  16  26 

1979 

Saturn 

W. 

39  20  17 

9001 

41  13  49 

1906 

43    7  29 

1989 

45    1  16 

1989 

Pollux 

W. 

21  33  12 

9604 

23  12    2 

9510 

24  53    2 

9436 

26  a5  46 

9376 

Mars 

E. 

41  36  41 

1919 

39  40  58 

1917 

37  45  12 

1916 

35  49  25 

1917 

Jupiter 

E. 

54    1  34 

1965 

52    6  49 

1961 

50  11  58 

1940 

48  17    3 

1948 

Spica 

E. 

71  16    2 

1998 

69  22  25 

1906 

67  28  44 

1904 

65  35    0 

1993 

18 

Aldebaran 

W. 

77  48    3 

1975 

79  42  16 

1978 

81  86  25 

1989 

83  30  28 

1987 

Saturn 

W. 

54  30  56 

1987 

56  24  51 

1989 

58  18  42 

1993 

60  12  28 

1906 

Pollux 

W. 

35  26    9 

9919 

37  14  19 

9194 

39    2  55 

9181 

40  51  51 

9179 

Jupiter 

E. 

38  42  14 

1951 

36  47  22 

1963 

34  52  34 

1967 

32  57  52 

1969 

Spica 

E. 

56    6  25 

9001 

54  12  52 

9006 

52  19  26 

9011 

50  26    9 

9017 

Antares 

E. 

101  51  52 

9041 

99  59  22 

9043 

98    6  55 

9047 

96  14  34 

9051 

19 

Aldebaran 

W. 

92  58  25 

9099 

94  51  25 

9031 

.96  44  11 

9041 

96  36  41 

9059 

Saturn 

W. 

69  39  14 

9090 

71  32    2 

9030 

73  24  36 

9048 

75  16  55 

9060 

Pollux 

W. 

49  58  59 

9157 

51  48  32 

9169 

53  38    2 

9163 

55  27  26 

9160 

Spica 

E. 

41    2  42 

9064 

39  10  48 

9077 

37  19  14 

9001 

35  28     1 

9107 

Antares 

E. 

86  54  54 

9085 

85    3  32 

9096 

83  12  26 

9106 

81  21  36 

9117 

20 

Saturn 

W. 

84  34    5 

9191 

86  24  32 

9136 

88  14  37 

9150 

90    4  20 

9165 

Pollux 

W. 

64  31  49 

9911 

66  20    0 

9993 

68    7  53 

9935 

69  55  28 

9948 

Regulus 

W. 

27  51  23 

9196 

29  41  42 

9139 

31  31  41 

9153 

33  21  19 

9168 

Antares 

E. 

72  12    6 

9186 

70  23  16 

9901 

68  34  50 

9918 

66  46  49 

9935 

21 

Pollux 

W. 

78  48  13 

9394 

80  33  37 

9341 

82  18  37 

9357 

84    3  13 

9375 

XVI. 
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• 

GREENWICH  MEAN  TIME. 

• 

LUNAR  DISTANCES. 

of  the 
onth. 

Name  end  Direction 
of  Obleci 

Midnight. 

P.L. 
of 

XV* 

P.L. 
of 

XVfflk 

P.L. 
of 

XXI* 

P.L. 
of 

13 

Wl      VVJvvff* 

O         '       u 

09    9  51 

Diff. 

Diff. 

O          1        U 

65  38    4 

Diff. 
9979 

Diff. 

Regulus 

E. 

9313 

0          1        It 

67  24  10 

9996 

O          1        II 

63  51  34 

9963 

Mars 

E. 

98  59  18 

9943 

92  11  54 

9995 

90  24    4 

9908 

88  35  49 

9199 

14 

Sun 

W. 

127    7  51 

9496 

128  49  11 

9479 

130  30  54 

8464 

132  12  58 

9448 

a  Arietis 

W. 

59  12  27 

9356 

60  57    6 

9335 

62  42  15 

9315 

64  27  53 

9996 

i 

Aldebanui 

W. 

25  16  12 

9181 

27    5    8 

9166 

28  54  27 

9)51 

30  44    8 

9137 

Regulus 

E. 

54  53    8 

9186 

53    4  18 

9170 

51  15    6 

9)56 

49  25  32 

9149 

Mars 

E. 

79  28  29 

9113 

77  37  50 

9098 

75  46  48 

9063 

73  55  23 

9070 

Jupiter 

E. 

91  31  18 

9157 

89  41  46 

9143 

87  51  52 

9198 

86     I  36 

9114 

15 

a  Arietis 

W. 

73  22  38 

9914 

75  10  45 

9900 

76  59  13 

9187 

78  48    0 

9175 

Aldebaran 

W. 

39  57  45 

9073 

41  49  26 

9069 

43  41  24 

9051 

45  33  39 

9041 

Regulus 

E. 

40  12  40 

9080 

38  21   10 

9069 

36  29  23 

9059 

34  37  21 

9050 

Maes 

E. 

64  33    8 

9006 

62  39  43 

1995 

60  46     1 

1984 

58  52    2 

1974 

Jupiter 

E. 

76  45    1 

9060 

74  52  44 

9038 

73    0    9 

9097 

71     7  17 

9017 

Spica 

E. 

93  46  31 

9090 

91  55  17 

9079 

90    3  45 

9068 

88  11  57 

9058 

16 

a  Arietis 

W. 

87  55  57 

9)30 

89  46  11 

9193 

91  36  35 

9118 

93  27    6 

9114 

Aldebaran 

W. 

54  58  33 

9000 

56  52    8 

1993 

58  45  53 

1987 

60  39  47 

]989 

Saturn 

W. 

31  48  10 

9035 

33  40  50 

9095 

35  33  46 

9016 

37  26  56 

9009 

Regulus 

E. 

25  14    0 

90)6 

23  20  51 

9013 

21  27  37 

aon 

19  34  20 

9019 

Mars 

E. 

49  18  33 

)935 

47  23  16 

1930 

45  27  51 

1996 

43  32  19 

1999 

Jupiter 

E. 

61  39  20 

1976 

59  45    8 

1989 

57  50  45 

1963 

55  56  13 

1969 

Spica 

E. 

78  49  21 

90)7 

76  56  14 

9019 

75    2  58 

9007 

73    9  34 

9001 

17 

a  Arietis 

W. 

102  40  48 

9100 

104  31  34 

9111 

106  22  16 

9115 

108  12  53 

9190 

Aldebaran 

W. 

70  10  45 

197) 

72    5    5 

1970 

73  59  26 

1971 

75  53  46 

1973 

Saturn 

W. 

46  55    8 

1986 

48  49    4 

1986 

50  43     1 

1985 

52  36  59 

1986 

Pollux 

W. 

28  19  55 

9398 

30    5  13 

9989 

31  51  28 

9958 

33  38  30 

9933 

Mars 

E. 

33  53  39 

1918 

31  57  55 

1991 

30    2  16 

1996 

28    6  45 

1933 

Jupiter 

E. 

46  22    6 

1946 

44  27    7 

1946 

42  32    8 

1947 

40  37  10 

1948 

Spicn 

E. 

63  41  15 

1993 

6!  47  29 

1994 

59  53  45 

1995 

58    0    3 

1998 

18 

Aldebaran 

W. 

85  24  23 

1993 

87  18    9 

1998 

89  11  46 

9005 

91    5  12 

SOU 

Saturn 

W. 

62    6    8 

9001 

63  59  40 

9008 

65  53    2 

9014 

67  46  14 

9099 

1 

Pollux 

W. 

42  41     1 

9165 

44  30  22 

9159 

46  19  51 

9157 

48    9  24 

9155 

Jupiter 

E. 

31    3  18 

1967 

29    8  52 

1974 

27  14  36 

1981 

25  20  31 

1988 

Spica 

E. 

48  33    2 

9095 

46  40    6 

9033 

44  47  23 

9049 

42  54  54 

9053 

Antares 

E. 

94  22  19 

9056 

92  30  12 

9089 

90  38  15 

9070 

88  46  29 

9077 

19 

Aldebaran 

W. 

100  28  55 

9063 

102  20  51 

9075 

104  12  29 

9087 

106    3  48 

9101 

Saturn 

W. 

77    8  57 

9070 

79    0  42 

9069 

80  52    9 

2094 

82  43  17 

9107 

Pollux 

W. 

57  16  41 

9174 

59    5  47 

9)89 

60  54  41 

9191 

62  43  22 

9900 

Spica 

E. 

33  37  12 

9194 

31  46  49 

9149 

29  56  54 

9163 

28    7  30 

9186 

Antares 

E. 

79  31     3 

9199 

77  40  48 

9149 

75  50  53 

9156 

74     1  19 

9170 

20 

Saturn 

W. 

91  53  40 

9181 

93  42  36 

9198 

95  31     7 

9914 

97  19  14 

9931 

Pollux 

W. 

71  42  44 

9969 

73  29  39 

9977 

75  16  13 

9991 

77    2  25 

9308 

Regulus 

W. 

&5  ]0  35 

9189 

36  59  29 

9198 

38  48    0 

9914 

40  36    7 

993) 

Antares 

E. 

64  59  14 

9953 

63  12    5 

9979 

61  25  24 

9991 

59  39  12 

2311 

21 

Pollux 

W. 

85  47  23 

9894 

87  31     7 

9419 

89  14  24 

9431 

90  57  15 

9450 

V 


36 


FEBRUARY,    1886. 


XVIL 


• 

GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES. 

• 

U 

21 

Name  and  Direction 
of  Otyect. 

Noon. 

P.L. 

of 
Dlff. 

np>. 

P.L. 

of 

Diff. 

VI*. 

P.L. 

of 

Dlff. 

DEh- 

P.L. 
of 

Diff. 

Regulus 

W. 

O         /        // 

42  23  49 

9947 

o       /      // 

44  11    6 

9904 

45  5^  5§ 

9998 

O         1        tt 

47  44  24 

9300 

Mars 

W. 

19  58  47 

9914 

21  46  53 

9990 

23  34  50 

9999 

25  22  34 

9941 

Antares 

E. 

57  53  29 

9339 

56    8  16 

9354 

54  23  35 

9376 

52  39  26 

9399 

Sun 

E. 

142    8  35 

9569 

140  28  44 

9578 

138  49  19 

9597 

137  10  20 

9616 

22 

Pollux 

W. 

92  39  39 

9469 

94  21  36 

9489 

96    3    5 

9509 

97  44    6 

9598 

Regulus 

W. 

56  29  54 

9399 

58  13  40 

9419 

59  56  58 

9431 

61  39  49 

9450 

Mars 

W. 

34  16  30 

9319 

36    2  12 

9398 

37  47  31 

9345 

39  32  25 

9369 

Jupiter 

W. 

20  27  44 

9359 

22  12  18 

9378 

23  56  25 

9396 

25  40    5 

9416 

An  tares 

E. 

44    7  14 

9597 

42  26  38 

9555 

40  46  41 

9585 

39    7  25 

9616 

a  Aquilee 

E. 

93    7  25 

9831 

91  33  38 

9851 

90    0  16 

9670 

88  27  19 

9890 

Sun 

E. 

129    2    5 

9716 

127  25  47 

9738 

125  49  57 

9758 

124  14  34 

9778 

23 

Regulus 

W. 

70    7  18 

9545 

71  47  28 

9564 

73  27  12 

9583 

75    6  31 

9601 

Mars 

W. 

48  10  47 

9448 

49  53  13 

9465 

51  35  15 

9489 

53  16  53 

9500 

Jupiter 

W. 

34  11  37 

9510 

35  52  36 

9599 

37  33    9 

9548 

39  13  16 

9566 

a  Aquilee 

E. 

80  49  10 

9999 

79  18  57 

3094 

77  49  14 

3048 

76  20    I 

3073 

Venus 

E. 

107  57  47 

9397 

106  14    8 

9415 

104  30  55 

9433 

102  48    8 

9451 

Sun 

E. 

116  24  22 

9889 

114  51  40 

9901 

113  19  23 

9999 

111  47  32 

9949 

24 

Regulus 

W. 

83  16  50 

9699 

84  53  41 

9708 

86  30  10 

9795 

88    6  16 

9749 

Mars 

W. 

61  39    4 

9584 

63  18  21 

9600 

64  57  16 

9616 

66  35  49 

9639 

Jupiter 

W. 

47  27  39 

9655 

49    5  20 

9679 

50  42  38 

9689 

52  19  33 

9705 

Spica 

W. 

30    3  24 

9756 

31  38  50 

9767 

33  14     1 

9779 

34  48  56 

9799 

<z  Aquilfe 

E. 

69    1  55 

3910 

67  35  58 

3940 

66  10  36 

3970 

64  45  49 

3301 

Venus 

E. 

94  20  32 

9540 

92  40  15 

9558 

91    0  22 

9575 

89  20  53 

9599 

Sun 

E. 

104  14  30 

3099 

102  45    6 

3058 

101  16    5 

3077 

99  47  27 

3094 

25 

Regulus 

W. 

96    1  26 

9891 

97  35  27 

9835 

99    9    9 

9849 

100  42  33 

9869 

Mars 

W. 

74  43  25 

9705 

76  19  58 

9719 

77  56  12 

9733 

79  32    8 

9746 

Jupiter 

W. 

60  18  50 

9789 

61  53  41 

9797 

63  28  13 

9811 

65    2  27 

9894 

Spica 

W. 

42  39  27 

9855 

44  12  44 

9867 

45  45  45 

9880 

47  18  30 

9899 

a  Aquilfb  * 

E. 

57  51  22 

3474 

56  30  29 

3514 

55  10  20 

3555 

53  50  56 

3597 

Venus 

E. 

81     9    5 

9679 

79  31  48 

9688 

77  54  52 

9703 

76  18  16 

9718 

Sun 

E. 

92  29  33 

3179 

91     2  59 

3194 

89  36  43 

3910 

88  10  46 

3995 

26 

J  UPITER 

W. 

72  49  25 

9886 

74  22    2 

9698 

75  54  24 

9908 

77  26  33 

9918 

Spica 

W. 

54  58  28 

9949 

56  29  45 

9959 

58    0  49 

9969 

59  31  41 

9979 

a  Aquilee 

E. 

47  26  11 

3848 

46  11  58 

3909 

44  58  47 

3973 

43  46  41 

4049 

Venus 

E. 

68  19  59 

9786 

66  45  13 

9798 

65  10  43 

9811 

63  36  30 

9893 

Sun 

E. 

81     5  15 

3994 

79  40  56 

3306 

78  16  51 

3318 

76  53    0 

3398 

27 

Jupiter 

W. 

85    4  13 

9963 

86  35  12 

9971 

88    6    1 

9978 

89  36  41 

9985 

Spica 

W. 

67    3    5 

3099 

68  32  51 

3030 

70    2  27 

3036 

71  31  55 

3043 

An  tares 

W. 

22  57    9 

3439 

24  18  49 

3393 

25  41  14 

3361 

27    4  15 

3335 

Venus 

E. 

55  49  10 

9880 

54  16  25 

9890 

52  43  53 

9900 

51  11  34 

9909 

Sun 

E. 

69  56  48 

3379 

68  34    7 

3386 

67  11  35 

3395 

65  49  13 

3409 

28 

Spica 

W. 

78  57  19 

3070 

80  26    5 

3075 

81  54  45 

3079 

83  23  20 

3069 

Antares 

W. 

34    5  29 

3954 

35  30  34 

3945 

36  55  50 

3938 

38  21  16 

3930 

Venus 

E. 

43  32  59 

9956 

42    1  51 

9965 

40  30  55 

9974 

39    0  10 

9963 

Sun 

E. 

58  59  21 

3434 

57  37  43 

3438 

56  16  10 

3444 

54  54  43 

3447 

xvin. 
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GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES. 

• 
*4 

P.L. 

P.L. 

P.L. 

P.L. 

1" 

Hum  and  Direction 
of  Ohjoct. 

Midnight. 

of 
Diff. 

xv*. 

of 
Diff. 

xvm* 

of 
Diff. 

XXI* 

of 
Diff. 

21 

Regulus 

W. 

0     1     n 
49  30  23 

8318 

0      1     u 

51  15  56 

9337 

0    1  a 
53  1  2 

9355 

Q          1        II 

54  45  41 

9373 

MARS 

W. 

27  10    1 

8853 

28  57  10 

9967 

30  43  58 

9981 

32  30  25 

9996 

Antares 

E. 

50  55  50 

9483 

49  12  48 

9447 

47  30  20 

9479 

45  48  28 

9499 

Sun 

E. 

135  31  47 

SOS 

133  53  41 

9656 

132  16    2 

9676 

130  38  50 

9696 

22 

Pollux 

W. 

99  24  40 

8548 

101    4  46 

9569 

102  44  24 

9589 

104  23  34 

9609 

Regulus 

W. 

63  22  12 

9470 

65    4    8 

Q4AR 

66  45  38 

9507 

68  26  41 

9596 

Mars 

W. 

41  16  55 

9379 

4:*     1    0 

9396 

44  44  41 

9413 

46  27  57 

9431 

Jupiter 

W. 

27  23  17 

9435 

29    6    2 

9454 

30  48  20 

9479 

32  30  12 

9499 

An  tares 

E. 

37  28  52 

9649 

35  51     4 

9684 

34  14    3 

9799 

32  37  52 

9761 

crAquilie 

E. 

86  54  47 

9910 

85  22  41 

8939 

83  51     3 

9954 

82  19  52 

9977 

Sun 

E. 

122  39  37 

9799 

121     5    8 

9890 

119  31    6 

9841 

117  57  31 

9861 

23 

Regulus 

W. 

76  45  25 

9890 

78  23  53 

9638 

80     1  56 

9656 

81  39  35 

9674 

Mars 

W. 

54  58    6 

9517 

56  38  55 

9534 

58  19  21 

9551 

59  59  24 

8567 

Jupiter 

W. 

40  52  58 

9584 

42  32  15 

9609 

44  11     7 

9690 

45  49  35 

9638 

aAquile 

E. 

74  51  19 

3100 

73  23    9 

3196 

71  55  31 

3153 

70  28  26 

3189 

Venus 

E. 

101    5  46 

9470 

99  23  50 

9487 

97  42  19 

9505 

96    1  13 

9593 

Sun 

E. 

110  16    6 

» 

9909 

108  45    5 

9981 

107  14  29 

3001 

105  44  17 

3091 

24 

Regulus 

W. 

89  42    0 

9758 

91  17  23 

9774 

92  52  25 

9790 

94  27    6 

9806 

Mars 

W. 

68  14     1 

9847 

69  51  52 

9689 

71  29  23 

9677 

73    6  34 

9699 

Jupiter 

W. 

53  56    6 

9791 

55  32  18 

9737 

57    8    9 

8753 

58  43  39 

9767 

8  pica 

W. 

36  23  35 

9804 

37  57  58 

9817 

39  32    4 

9899 

41    5  54 

9849 

a  Aquilee 

E. 

63  21  39 

3333 

61  58    6 

3367 

60  35  12 

3401 

59  12  57 

3437 

Venus 

E. 

87  41  47 

9606 

86    3    3 

9695 

84  24  42 

9641 

82  46  43 

9657 

Sun 

E. 

98  19  10 

3119 

96  51  15 

3199 

95  23  41 

3146 

93  56  27 

3163 

25 

Regulus 

W. 

102  15  40 

9876 

103  48  29 

9890 

105  21     1 

9909 

106  53  17 

9914 

Mars 

W. 

81     7  47 

9759 

82  43    9 

8771 

84  18  15 

9789 

85  53    6 

9794 

Jupiter 

W. 

66  36  24 

9838 

68  10    3 

9850 

69  43  26 

9869 

71  16  33 

9874 

Spica 

W. 

48  50  59 

9904 

50  23  13 

9916 

51  55  12 

9997 

53  26  57 

9938 

a  Aquila* 

E. 

52  32  18 

3649 

51  14  29 

3669 

49  57  30 

3738 

48  41  23 

3791 

Venus 

E. 

74  42    0 

9738 

73    6    2 

8746 

71  30  23 

8759 

69  55    2 

9773 

Sun 

E. 

86  45    6 

3940 

85  19  44 

3953 

83  54  38 

3968 

82  29  49 

3981 

26 

Jupiter 

W. 

78  58  29 

9988 

80  30  12 

9938 

82    1  43 

9946 

83  33    3 

9954 

Spies 

W. 

61     2  20 

8989 

62  32  47 

9997 

64    3    3 

3005 

65  33    9 

3014 

a  Aquilee 

E. 

42  35  43 

4118 

41  25  59 

4199 

40  17  32 

4988 

39  10  28 

4385 

Venus 

E. 

62    2  32 

9835 

60  28  49 

9846 

58  55  21 

9856 

57  22    8 

9869 

Sun 

E. 

75  29  21 

3340 

74    5  56 

3350 

72  42  42 

3360 

71  19  40 

3369 

27 

Jupiter 

W. 

91     7  13 

9999 

92  37  36 

9997 

94    7  52 

3003 

95  38     1 

3008 

Spica 

W. 

73    1  14 

3050 

74  30  25 

3056 

75  59  29 

3060 

77  28  27 

3085 

Antares 

W. 

28  27  46 

3313 

29  51  43 

3994 

31   16    I 

3879 

32  40  37 

3965 

Venus 

E. 

49  39  27 

9919 

48    7  32 

9998 

46  35  49 

9938 

45    4  18 

9947 

Sun 

E. 

64  26  59 

3410 

63    4  54 

3416 

61  42  56 

3483 

60  21    5 

9499 

28 

Spica 

W. 

84  51  51 

3086 

86  20  18 

3089 

87  48  41 

3091 

89  17    1 

3093 

Aji  tares 

W. 

39  46  50 

3993 

41  12  32 

3916 

42  38  22 

3911 

44    4  18 

3907 

Venus 

E. 

37  29  36 

9999 

35  59  13 

3009 

34  29    2 

3018 

32  59    4 

3099 

Sun 

E. 

53  33  20 

3451 

52  12    1 

3454 

50  50  46 

3457 

49  29  34 

3459 

\ 
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AT  GREENWICH  APPARENT  NOON. 


i 

1 

P 

X 

1 

"8 

* 

1 

1 

1 

Mon. 

Tues. 

2 

Wed. 

3 

Thur. 

4 

Frid. 

5 

Sat. 

6 

SUN 

7 

Mon. 

8 

Tues. 

9 

Wed. 

10 

Thur. 

11 

Frid. 

12 

Sat. 

13 

SUN. 

14 

Mon. 

15 

Tues. 

16 

Wed. 

17 

Thur. 

18 

Frid. 

19 

Sat. 

20 

SUN 

21 

Mon. 

22 

Tues, 

23 

Wed. 

24 

Thur. 

25 

Frid. 

26 

Sat. 

27 

SUN 

28 

Mon. 

29 

Tues. 

30 

Wed. 

31 

Thur. 

32 

THE  SUN'S 


Apparent 

Right  Ascension. 


h   m   ■ 

22  49  23.29 
22  53  7.65 

22  56  51.53 

23  0  34.95 
23  4  17.92 
23  8  0.47 

23  11  42.61 
23  15  24.34 
23  19  5.69 

23  22  46.68 
23  26  27.32 
23  30  7.63 

23  33  47.62 
23  87  27.33 
23  41  6.77 

23  44  45.96 
23  48  24.92 
23  52  3.69 

23  55  42.28 

23  59  20.72 

0  2  59.04 

0  6  37.26 
0  10  15.39 
0  13  53.48 

0  17  31.52 
0  21  9.55 
0  24  47.60 

0  28  25.69 
0  32  3.83 
0  35  42.03 
0  39  20.33 


Diff.  for 
lHoar. 


m 

9.359 
9.339 
9.319 

9.300 
9.889 
9.964 

9.947 
9.931 
9.915 

9.901 
9.186 
9.173 

9.160 
9.149 
9.138 

9.198 
9.119 
9.111 

9.105 
9.099 
9.094 

9.091 
9.088 
9.086 

9.085 
9.085 
9.086 

9.088 
9.090 
9.094 
9.098 


Apparent 
Declination. 


s. 


/* 


7  29  39.7 

7  6  47.6 
6  43  49.5 

6  20  45.6 

5  57  36.4 

5  34  22.4 

5  11     4.0 

4  47  41.6 

4  24  15.5 

4  0  46.0 

8  37  13.7 
3  13  38.9 

2  50    2.0 

2  26  23.4 

2  2  43.5 

1  39    2.6 

1  15  21.0 

0  51  39.1 


0  27  57.2 
S.  0  4  15.8 
N.  0  19  24.9 

0  43     4.5 

1  6  42.7 
1  30  19.2 

1  53  53.5 

2  17  25.4 

2  40  54.4 

3  4  20.3 
3  27  42.7 

3  51      1.3 

4  14  15.7 


DHT.  for 
lHour. 


+57.03 
57.99 
57.54 

+57.77 
57.98 
58.17 

+58.35 
58.51 
58.66 

+58.79 
58.90 
58.99 

+59.07 
59.13 
59.18 

+59.99 
59.94 
59.94 

+59.94 
59.99 
59.18 

+59.13 
59.06 

58.98 

+58.88 
58.78 
58.65 

+58.51 
58.36 
58.19 
58.01 


0  42  58.73      9.103  N.  4  37  25.5   +57.81     16    2.04    64.51      3  53.60 


8emi- 
diameter. 


6 
6 
6 
6 


// 


6  10.32 

6  10.07 

6  9.82 

6  9.57 

6  9.31 

6  9.06 

6  8.81 

6  8.56 

6  8.30 

6  8.05 

6  7.79 

6  7.53 

6  7.27 

6  7.01 

6  6.74 

6  6.48 

6  6.21 

6  5.94 

6  5.67 

6  5.40 

6  5.12 

6  484 

6  4.56 

6  4.28 


4.01 
3.73 
6     3.45 


3.17 
2.88 
2.60 
2.32 


8Idereal 

Time  of 

8emi- 

diameter 

Passing 

Meridian. 


65.41 
65.34 
65.27 

65.21 
65.14 
65.08 

65.02 
64.96 
64.91 

64.86 
64.82 
64.77 

• 

64.73 
64.69 
64.65 

64.62 
64.59 
64.56 

64.54 
64.52 
64.51 

64.50 
64.49 
64.48 

64.47 
64.46 
64.46 

64.46 
64.47 
64.48 
64.49 


Bq  nation  of 

Time, 

to  be 

Added  to 

Apparent 

Time.     ' 


12  29.85 
12  17.69 
12     5.06 

11  51.97 
11  38.43 
11  24.46 

11  10.08 
10  55.30 
10  40.14 

10  24.62 

10    8.75 

9  52.55 

9  36.04 
9  19.24 
9    2.17 

8  44.85 
8  27.32 
8    9.58 

7  51.67 
7  33.61 
7  15.43 

6  57.14 
6  38.78 
6  20.36 

6  1.90 
5  43.43 
5  24.98 

5  6.57 
4  48.21 
4  29.91 
4  11.70 


DUL  for 
1 


a 
0.496 

0.516 

0.536 

0.555 
0.573 
0.590 

0.607 
0.693 
0.639 

0.653 
0.668 
0.681 

0.694 
0.705 
0.716 

0.796 
0.735 
0.743 

0.750 
0.755 
0.760 

0.763 
0.766 
0.768 

0.769 
0.769 
0.768 

0.766 
0.764 
0.760 
0.7S6 

0.751 


NOT*.— The  mean  time  of  semidiameter  passing  may  be  found  by  subtracting  0M8  from  the  sidereal  time. 
The  sign  +  prefixed  to  the  hourly  change  of  decHwatirai  mdtoatos  that  south  deetinatkms  are 


n. 


MARCH,    1886. 


39 


AT  GKBEENW10H  MEAN  NOOBT. 

THE 

SUN'S 

• 

2 

• 

1 

• 

* 
1 

e 

1 

Equation  of 

Time, 

to  be 
Subtracted 

from 
Mean  Time. 

Ditt  for 
lHour. 

Sidereal 

Time, 

or 

Right  Ascension 

of 

Mean  Sun. 

Apparent 
Bight  Ascension. 

Ditt  for 
1  Hoar. 

Apparent 
Declination. 

Diff.  for 
1  Hoar. 

+57.04 

Mon. 

1 

h      m       s 

22  49  21.33 

s 
9.360 

S.     7°  29  51. 6 

m        s 

12  29.95 

a 
0.496 

h      m       s 

22  36  51.38 

Tues. 

2 

22  53    5.73 

9.340 

7     6  59.4 

57.30 

12  17.79 

0.516 

22  40  47.94 

Wed. 

3 

22  56  49.65 

9.390 

6  44     1.1 

57.55 

12     5.16 

0.536 

22  44  44.49 

Thur. 

4 

23    0  33.11 

9.301 

6  20  57.0 

+57.78 

11  52.07 

0.555 

22  48  41.04 

Frid. 

5 

23    4  16.12 

9.983 

5  57  47.6 

57.99 

11  38.53 

0.573 

22  52  37.59 

Sat. 

6 

23    7  58.71 

9.966 

5  34  33.5 

58.18 

11  24.57 

0.590 

22  56  34.14 

SUN. 

7 

23  11  40.89 

9.949 

5  11   15.0 

+58.36 

11  10.19 

0.607 

23    0  30.69 

Mon. 

8 

23  15  22.66 

9.933 

4  47  52.3 

58.59 

10  55.41 

0.693. 

23     4  27.25 

Tues. 

9 

23  19    4.05 

9.917 

4  24  25.9 

58.67 

10  40.25 

0.639 

23    8  23.80 

Wed. 

10 

23  22  45.08 

9.903 

4    0  56.2 

+68.80 

10  24.73 

0.653 

23  12  20.35 

Thur. 

11 

23  26  25.76 

9.188 

3  37  23.7 

58.91 

10    8.86 

0.668 

23  16  16.90 

Frid. 

12 

23  30    6.11 

9.175 

3  13  48.7 

59.00 

9  52.66 

0.681 

23  20  13.45 

Sat. 

13 

23  33  46.15 

9.169 

2  50  11.6 

+59.08 

9  36.15 

0.694 

23  24  10.00 

szm. 

14 

23  37  25.90 

9.151 

2  26  32.7 

59.14 

9  19.35 

0.705 

23  28    6.56 

Mod. 

15 

23  41     5.39 

9.140 

2    2  52.5 

59.19 

9    2.28 

0.716 

23  32    3.11 

Tues. 

16 

23  44  44.62 

9.130 

1  39  11.3 

+59.93 

8  44.96 

0.796 

23  35  59.66 

Wed. 

17 

23  48  23.63 

9.191 

1  15  29.4 

59.95 

8  27.42 

0.735 

23  39  56.21 

Thur. 

18 

23  52    2.44 

9.113 

0  51  47.2 

59.95 

8    9.68 

0.743 

23  43  52.76 

Frid. 

19 

23  55  41.08 

9.106 

0  28    5.0 

+59.95 

7  51.77 

0.750 

23  47  49.31 

Sat. 

20 

23  59  19.57 

9.101 

S.    0    4  23.3 

59.93 

7  33.71 

0.755 

23  51  45.87 

SUN. 

21 

0    2  57.94 

9.096 

N.   0  19  17.7 

59.19 

7  15.52 

0.760 

23  55  42.42 

Mod. 

22 

0    6  36.20 

9.093 

0  42  57.6 

+59.14 

6  57.23 

0.763 

23  59  38.97 

Tues. 

23 

0  10  14.38 

9.090 

1     6  36.1 

59.07 

6  38.86 

0.766 

0    3  35.52 

Wed. 

24 

0  13  52.51 

9.088 

1  30  12.9 

58.99 

6  20.44 

0.768 

0    7  32.07 

Thur. 

25 

0  17  30.60 

9.087 

1  53  47.6 

+58.89 

6     1.98 

0.769 

0  11  28.62 

Frid. 

26 

0  21     8.68 

9.087 

2  17  19.8 

58.78 

5  43.51 

0.769 

0  15  25.18 

Sat 

27 

0  24  46.79 

9.088 

2  40  49.1 

58.66 

5  25.06 

0.768 

0  19  21.73 

szm. 

28 

0  28  24.92 

9.090 

3    4  15.3 

+58.59 

5    6.64 

0.766 

0  23  18.28 

Mon. 

29 

0  32    3.10 

9.099 

3  27  38.0 

58.37 

4  48.27 

0.764 

0  27  14.83 

Tues. 

30 

0  35  41.35 

9.096 

3  50  56.9 

58.90 

4  29.97 

0.760 

0  31  11.38 

Wed. 

31 

0  39  19.69 

9.100 

4  14  11.6 

58.09 

4  11.76 

0.756 

0  35    7.93 

Thur. 

32 

0  42  58.14 

9.105 

N.   4  37  21.7 

+57.69 

3  53.65 

0.751 

0  39    4.49 

Not*.— Tl 
Tl 
an 

ie  semidiameter  for  i 
te  sign + prefixed  to 
» decreasing;  north 

neannoon 
the  hourly 
dftfiUnatift 

may  be  assumed  the  same  as  t 
f  change  of  declination  indicate 
ns,  increasing. 

hat  for  apparent  noon, 
as  that  south  declinations 

Diff.  for  1  Hoar, 
+  9».8566. 
(Table  HE.) 
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DX 


AT  GREENWICH  MEAN  NOON. 

■ 

THE  SUN'8 

i 

1 

l 

Logarithm 

of  the 

Radius  Veetor 

• 

Mean  Time 

TRUE  LONGITUDE. 

J 

1 

Diff.  for 
1  Hour. 

LATITUDE. 

of  the 
Earth. 

DUt  for 
1  Hour. 

of 
Sidereal  Noon. 

A 

w 

60 

340  5l'  56.8 

b\  51. 8 

160.43 

+  OLIO 

9.9962618 

+  46.4 

h       m       8 

1  22  55.00 

2 

61 

341  52    6.4 

52     1.3 

150.37 

4-  0.02 

9.9963734 

46.6 

1  18  59.09 

3 

62 

342  52  14.4 

52     9.2 

160.30 

-  0.08 

9.9964855 

46.8 

1  15    3.18 

4 

63 

343  52  20.7 

52  15.4 

150.23 

-0.20 

9.9965981 

+  47.0 

1   11     7.28 

5 

64 

344  52  25.2 

52  19.8 

150.15 

0.34 

9.9967112 

47.2 

1     7  11.37 

6 

65 

345  52  27.8 

52  22.3 

150.07 

0.47 

9.9968246 

47.4 

1     3  15.46 

7 

66 

346  52  28.4 

52  22.9 

140.99 

-  0.60 

9.9969383 

+  47.5 

0  59  19.55 

8 

67 

347  52  27.0 

52  21.4 

149.90 

0.72 

9.9970522 

47.6 

0  55  23.65 

9 

68 

348  52  23.5 

52  17.8 

149.81 

0.82 

9.9971664 

47.7 

0  51  27.76 

10 

69 

349  52  17.8 

52  12.1 

149.72 

-  0.89 

9.9972810 

+  47.9 

0  47  31.84 

11 

70 

350  52  10.0 

52    4.2 

149.63 

0.94 

9.9973961 

48.0 

0  43  35.93 

12 

71 

351  52    0.0 

51  54.1 

149.54 

0.95 

9.9975118 

48.3 

0  39  40.02 

13 

72 

352  51  47.7 

51  41.7 

149.44 

-  0.94 

9.9976281 

+  48.6 

0  35  44.11 

14 

73 

353  51  33.2 

51  27.1 

149.35 

0.90 

9.9977450 

48.9 

0  31  48.20 

15 

74 

354  51   16.4 

51   10.3 

149.25 

0.83 

9.9978628 

49.3 

0  27  52.30 

16 

75 

355  50  57.4 

50  51.2 

149.10 

-  0.73 

9.9979815 

+  49.6 

0  23  56.40 

17 

76 

356  50  36.2 

50  29.9 

149.07 

0.61 

9.9981011 

50.0 

0  20    0.50 

18 

77 

857  50  12.7 

50    6.3 

148.98 

0.49 

9.9982216 

50.4 

0  16    4.59 

19 

78 

358  49  47.1 

49  40.6 

148.89 

-  0.35 

9.9983431 

+  50.8 

0  12    8.68 

20 

79 

359  49  19.5 

49  12.9 

148.80 

0.22 

9.9984657 

51.2 

0    8  12.77 

21 

80 

0  48  49.8 

48  43.2 

148.72 

-  0.09 

9.9985893 

51.6 

0    4  16.87 

22 

81 

1  48  18.2 

48  11.5 

148.64 

4-  0.02 

9.9987139 

+  52.0 

i    0     0    20.  96> 
J  23    56    25.05$ 

23 

82 

2  47  44.7 

47  37.9 

148.56 

0.11 

9.9988393 

52.4 

23  52  29.15 

24 

83 

3  47     9.4 

47    2.5 

148.48 

0.17 

9.9989655 

52.7 

23  48  33.25 

25 

84 

4  46  32.3 

46  25.3 

148.41 

+  0.20 

9.9990922 

+  £2.9 

23  44  37.34 

26 

85 

5  45  53.4 

45  46.4 

148.33 

0.21 

9.9992194 

53.  J 

23  40  41.43 

27 

86 

6  45  12.7 

45    5.6 

14826 

0.18 

9.9993471 

53.2 

23  36  45.52 

28 

87 

7  44  30.2 

44  230 

148.19 

+  0.13 

9.9994750 

+  53.2 

23  32  49.61 

29 

88 

8  43  45.9 

43  38.6 

148.12 

+  0.05 

9.9996028 

53.1 

23  28  53.70 

30 

89 

9  42  59.9 

42  52.5 

148.05 

-  0.05 

9.9997303 

53.0 

23  24  57.80 

31 

90 

10  42  12.2 

42    4.8 

147.97 

0.18 

9.9998575 

52.9 

23  21     1.90 

32 

91 

11  41  22.6 

41   15.7 

147.89 

-  0.31 

9.9999843 

+  52.7 

23  17    6.00 

Nan 

■.— The 

number*  in  oolnmn 

X  correspond  to  the  tn 

ie  equinox  of  the  date;  in  cola 

nnV,  to 

DU£  for  1  Hour, 
—  9,.8296. 

the 

mean  equinox  of  Ja 

nuary  0*.0. 

. 

• 

(Table  H.) 
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GREENWICH  MEAN  TIME. 

4 

• 

THE  MOON'S 

1 

• 

8EMIDIAMETER. 

HORIZONTAL 

PAKALLAI. 

UPPER  TRANSIT. 

AGE. 

Noon. 

Midnight. 

Noon. 

Diff.  for 
1  Hour. 

Midnight. 

Diff.  for 
1  Hoar. 

Meridian  of 
Greenwich. 

Diff.  for 
1  Hoar. 

Noon. 

I 

14  45*9 

14  44.'9 

54     4.4 

-0.39 

54     0.8 

-o'.22 

h      m 

21  3p.4 

in 
1.91 

d 

25.4 

2 

14  44.5 

14  44.6 

53  59.2 

-0.06 

53  59.4 

+0.09 

22  24.9 

1.87 

26.4 

3 

14  45.0 

14  46.0 

54     1.2 

+0.21 

54    4.6 

0.34 

23    9.5 

1.84 

27.4 

4 

14  47.3 

14  48.9 

54     9.4 

+0.46 

54  15.5 

+0.56 

23  53.4 

1.82 

28.4 

5 

14  50.9 

14  53.2 

54  22.8 

0.65 

54  31.2 

0.74 

6 

29.4 

6 

14  55.8 

14  58.6 

54  40.6 

0.83 

54  51.0 

0.90 

0  37.1 

1.82 

0.6 

7 

15     1.7 

15    4.9 

55    2.2 

+0.97 

55  14.3 

+1.05 

I  21.0 

1.84 

1.6 

8 

15    8.5 

15  12.3 

55  27.3 

1.12 

55  41.2 

1.19 

2     5.6 

1.88 

2.6 

9 

15  16.3 

15  20.5 

55  56.0 

1.87 

56  11.6 

1.34 

2  51.5 

1.95 

3.6 

10 

15  25.0 

15  29.8 

56  28.1 

+  1.41 

56  45.5 

+  1.48 

3  39.2 

2.04 

4.6 

11 

15  34.7 

15  39.9 

57     3.7 

1.55 

57  22.7 

1.61 

4  29.3 

2.14 

5.6 

12 

15  45.3 

15  50.8 

57  42.4 

1.66 

58    2.6 

1.69 

5  22.0 

2.25 

6.6 

13 

15  56.3 

16     1.9 

58  23.0 

+1.71 

58  43.5 

+  1.70 

6  17.2 

235 

7.6 

14 

16    7.4 

16  12.7 

59     3.7 

J. 66 

59  23.2 

1.58 

7  14.3 

2.41 

8.6 

15 

16  17.7 

16  22.3 

59  41.6 

1.46 

59  58.3 

1.31 

8  12.6 

2.43 

9.6 

16 

16  26.2 

16  29.5 

60  12.9 

+I.IJ 

60  24.8 

+0.87 

9  10.9 

2.42 

10.6 

17 

16  31.9 

16  33.4 

60  33.6 

+0.59 

60  39.0 

+0.29 

10    8.4 

2.37 

11.6 

18 

16  33.8 

16  33.1 

60  40.6 

-0.04 

60  38.1 

-0.38 

11     4.7 

2.31 

12.6 

19 

16  31.3 

16  28.4 

60  31.5 

-0.72 

60  20.9 

-1.04 

11  59.6 

2.26 

13.6 

20 

16  24.5 

16  19.6 

60    6.5 

1.35 

59  48.6 

1.61 

12  53.2 

2.2.1 

14.6 

21 

16  14.0 

16    7.7 

59  27.8 

1.83 

59    4.6 

2.01 

13  45.8 

2.18 

15.6 

22 

16    0.8 

15  53.7 

58  39.5 

-2.14 

58  13.2 

-2.22 

14  37.8 

2.15 

16.6 

23 

15  46.3 

15  39.0 

57  46.8 

2.24 

57  19.4 

2.22 

15  29.3 

2.13 

17.6 

24 

15  31.8 

15  24.9 

56  53.0 

2.16 

56  27.6 

2.06 

16  20.2 

2.11 

18.6 

25 

15  18.4 

15  12.3 

56     3.6 

-1.93 

55  41.3 

-1.77 

17  10.4 

2.07 

19.6 

26 

15     6.8 

15     1.9 

55  21.1 

1.59 

55    3.2 

1.40 

17  59.7 

2.03 

20.6 

27 

14  57.7 

14  54.1 

54  47.6 

1.20 

54  34.5 

0.98 

18  47.9 

1.98 

21.6 

28 

14  51.3 

14  49.1 

54  24.0 

-0.77 

54  16.1 

-0.55 

19  34  9 

1.93 

22.6 

29 

14  47.6 

14  46.8 

54  10.7 

-0.35 

54    78 

-0.15 

20  20.8 

1.89 

23.6 

30 

14  46.7 

14  47.1 

54     7.2 

+0.05 

54    8.8 

+0.23 

21     5.6 

1.85 

24.6 

31 

14  48.1 

14  49.7 

54  12.6 

0.39 

54  18.3 

0.55 

21  49.7 

1.83 

25.6 

32 

14  51.7 

14  54.2 

54  25.8 

40.69 

54  34.9 

+0.81 

22  33.6 

1.83 

26.6 
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GREENWICH  MEAN  TIME. 

THE  MOOBPB  RIGHT  ABCEM8ION  AKD  DECLINATIOH. 

Hour. 

Bight  AaMMtoa. 

Difttor 
1  Minute. 

XtoUnatton. 

DIC  for 
1  Minute. 

Hour. 

SlfhiJLMcntioiL 

DHL  for 
1  Minute. 

Ttnnllnottooi 

DiflLfcv 
lMhivte. 

M 

ONDA 

T  1. 

WEDNESDAY  3. 

h    m     ■ 

■ 

0        f        n 

8.17  19    3.4 

M 

b    m     ■ 

■ 

O        0        ** 
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4467 

23 

2  42  17.25 
WEI 

8.1167 
>NESD 

N.11  10  42.4 
AT  10. 

8.140 

23 

4  28  20.78 

84063 

&IDAY 

N.16  28  33.7 
12. 

4.777 

0 

2  44  24.36 

8.1808 

N.ll  18  49.3 

8488 

0 

4  30  39.28 

84103 

N.16  33  17.7 

4.687 

1 

2  46  31.68 

8.1838 

11  26  53.1 

8.038 

1 

4  32  58.02 

84143 

16  37  56.2 

4495 

2 

2  48  39.22 

8.1875 

11  34  53.9 

7487 

2 

4  35  17.00 

84188 

16  42  29.1 

4409 

3 

2  50  46.98 

8.1318 

1 1  42  51.6 

7.935 

3 

4  37  36.21 

84999 

16  46  56.5 

4.410 

4 

2  52  54.96 

8.1348 

11  50  46.1 

7481 

4 

4  39  55.66 

94969 

16  51  18.3 

4416 

5 

2  55    3.16 

9.1385 

11  58  37.3 

7487 

5 

4  42  15.35 

94309 

16  55  34.4 

4.991 

6 

2  57  11.58 

8.1438 

12    6  25.3 

7.778 

6 

4  44  35.28 

84341 

16  59  44.8 

4.195 

7 

2  59  20.23 

8.1460 

12  14    9.9 

7.716 

7 

4  46  55.44 

84379 

17    3  49.4 

4.099 

8 

3    1  29.10 

3.1496 

12  21  51.2 

7458 

8 

4  49  15.83 

94418 

17    7  485 

3433 

9 

3    3  38.20 

8.1536 

12  29  29.0 

7401 

9 

4  51  36.46 

94457 

17  11  41.4 

3436 

10 

3    5  47.53 

8.1574 

12  37    3.3 

7449 

10 

4  53  57.32 

84496 

17  15  28.6 

3.737 

11 

3    7  57.09 

8.1619 

12  44  34.1 

7.483 

11 

4  56  18.41 

94534 

17  19    9.8 

-      3437 

12 

3  10    6,88 

9.1651 

12  52    1.3 

7.493 

12 

4  58  39.72 

94571 

17  22  45.0 

3437 

13 

3  12  16.90 

9.1690 

12  59  24.9 

7468 

13 

5    1     1.26 

94606 

17  26  14.2 

3.437 

14 

3  14  27.16 

9.1799 

13    6  44.8 

7400 

14 

5    3  23.02 

94646 

17  29  37.4 

3436 

15 

3  16  37.65 

8.1768 

13  14    0.9 

7.937 

15 

5    5  45.01 

94683 

17  32  54.5 

3433 

16 

3  18  48.37 

9.1807 

13  21  13.2 

7.173 

16 

5    8    7.22 

84790 

17  36    5.4 

3.13d 

17 

3  20  59.33 

8.1847 

13  28  21.7 

7.109 

17 

5  10  29.65 

94756 

17  39  10.1 

3.097 

18 

3  23  10.53 

9.1887 

13  35  26.3 

7.043 

18 

5  12  52.29 

84799 

17  42    8.7 

8.984 

19 

3  25  21.97 

9.1996 

13  42  26.9 

6477 

19 

5  15  15.15 

94898 

17  45    1.0 

8418 

20 

3  27  33.64 

9.1965 

13  49  23.6 

6411 

20 

5  17  38.22 

94884 

17  47  46.9 

8.718 

21 

3  29  45.55 

94005 

13  56  16.2 

6443 

21 

5  20    1.51 

94899 

17  50  26.5 

8406 

22 

3  31  57.70 

8.9045 

14    3    4.7 

6.774 

22 

5  22  25.01 

9.3933 

17  52  59.7 

8.488 

23 

3  34  10.09 

34088 

14    9  49.1 

6.704 

23 

5  24  48.71 

94967 

17  55  26.4 

8499 

24 

3  36  22.73 

9.9197 

N.14  16  29.2 

6433 

24 

5  27  12.61 

9.4001 

N.17  57  46.7 

8484 
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GREENWICH  MEAN  TIME. 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 

Hoar. 

BightAjoenaion. 

Diftfor 
1  Minute. 

Declination. 

Diftfor 
1  Minute. 

Hoar. 

Right  Ascension. 

Din*,  for 
1  Minute. 

Declination. 

DilT.  for 
1  Minute. 

SA1 

PUED^ 

LT  13. 

MONDAY  15. 

h    m      • 

■ 

O         t         it 

a 

h    m      ■ 

■ 

N.l?  34    8.5 

a 

0 

5  27  12.61 

8.4001 

N.I 7  57  46.7 

9.964 

0 

7  25  23.04 

9.5015 

3.379 

1 

5  29  36.72 

9.4035 

18    0    0.5 

9.175 

1 

7  27  53.15 

94091 

17  30  42.6 

3.493 

2 

5  32    1.03 

9.40*8 

18    2    7.7 

9.066 

2 

7  30  23.29 

94096 

17  27    9.4 

3414 

3 

5  34  25.53 

9.4100 

18    4    8.4 

1.957 

3 

7  32  53.46 

94031 

17  23  28.9 

3.735 

4 

5  36  50.23 

2.4139 

18    6    2.5 

1.846 

4 

7  35  23.66 

9.5036 

17  19  41.2 

3.854 

5 

5  39  15.12 

9.4166 

18    7  49.9 

1.735 

5 

7  37  53.89 

94040 

17  15  46.4 

3.973 

6 

5  41  40.21 

9.4197 

18    9  30.7 

1.694 

6 

7  40  24.14 

94049 

17  II  44.4 

44)93 

7 

5  44    5.48 

9.4398 

18  11     4.8 

1.511 

7 

7  42  54.40 

94044 

17  "7  35.2 

4.919 

8 

5  46  30.94 

9.4958 

18  12  32.1 

1.398 

8 

7  45  24.67 

94046 

17    3  18.9 

4439 

9 

5  48  56.58 

9.4988 

18  13  52.6 

1.285 

9 

7  47  54.95 

94047 

16  58  55.4 

4.451 

10 

5  51  22.40 

9.4317 

18  15    6.3 

1.179 

10 

7  50  25.24 

94048 

16  54  24.8 

4468 

U 

5  53  43.39 

9.4346 

18  16  13.2 

1.057 

11 

7  52  55.53 

94048 

16  49  47.2 

4.685 

12 

5  56  14.55 

9.4374 

18  17  13.2 

0.942 

12 

7  55  25.81 

94047 

16  45    2.6 

4.809 

13 

5  58  40.88 

9.4403 

18  18    6.3 

0.897 

13 

7  57  56.09 

94045 

16  40  10.9 

4.990 

14 

6    1    7.38 

9.4431 

18  18  52.5 

0.719 

14 

8    0  26.35 

94049 

16  35  12.2 

5.037 

15 

6    3  34.05 

9.4458 

18  19  31.7 

0.596 

15 

8    2  56.60 

94040 

16  30    6.5 

5.153 

16 

6    6    0.88 

9.4484 

18  20    4.0 

0.480 

16 

8    5  26.83 

94037 

16  24  53.9 

5.968 

17 

6    8  27.86 

9.4510 

18  20  29.3 

0.363 

17 

8    7  57.04 

94033 

16  19  34.3 

5484 

18 

6  10  55.00 

9.4536 

18  20  47.5 

0.945 

18 

8  10  27.23 

94099 

16  14    7.8 

5.499 

19 

6  13  22.29 

9.4560 

18  20  58.7 

0.197 

19 

8  12  57.39 

94094 

16    8  34.4 

5.613 

20 

6  15  49.72 

9.4584 

18  21    2.8 

+  0.009 

20 

8  15  27.52 

94018 

16    2  54.2 

5.796 

21 

6  18  17.30 

9.4608 

18  20  59.8 

-0.109 

21 

8  17  57.61 

94019 

15  57    7.3 

5.838 

22 

6  20  45.02 

9.4631 

18  20  49.7 

0.928 

22 

8  20  27.67 

94006 

15  51  13.7 

5449 

23 

6  23  12.87 
St 

9.4653 

JHDA1 

N.18  20  32.5 
I  14. 

0.347 

23 

8  22  57.68 
TU 

9.4999 

ESDA 

N.15  45  13.4 
Y  16. 

6461 

0 

6  25  40.86 

9.4676 

N.18  20    8.1 

0.467 

0 

8  25  27.65 

9.4991 

N.15  39    6.4 

6.179 

1 

6  28    8.98 

9.4697 

18  19  36.5 

0.586 

1 

8  27  57.57 

9.4989 

15  32  52.7 

6.989 

2 

6  30  37.22 

9.47)8 

18  18  57.8 

0.705 

2 

8  30  27.44 

9.4973 

15  26  32.5 

6499 

3 

6  33    5.59 

9.4738 

18  18  11.9 

0.896 

3 

8  32  5755 

9.4964 

15  20    5.7 

6401 

4 

6  35  34.08 

9.4757 

18  17  18.7 

0.946 

4 

8  35  27.01 

9.4955 

15  13  32.4 

6.609 

5 

6  38    2.68 

9.4777 

18  16  18.3 

1.067 

5 

8  37  56.71 

9.4945 

15    6  52.6 

6.717 

6 

6  40  31.40 

9.4796 

18  15  10.7 

1.187 

6 

8  40  26.35 

9.4934 

15    0    6.4 

6.893 

7 

6  43    0.23 

9.4813 

18  13  55.8 

1.308 

7 

8  42  55.92 

9.4993 

14  53  13.9 

6.996 

8 

6  45  29.16 

9.4899 

18  12  33.7 

1.499 

8 

8  45  25.42 

9.4919 

14  46  15.0 

7.033 

9 

6  47  58.18 

9.4845 

18  11     4.3 

1.551 

9 

8  47  54.86 

9.4900 

14  39    9.9 

7.137 

10 

6  50  27.30 

9.4869 

18    9  27.6 

14(79 

10 

8  50  24.22 

9.4887 

14  31  58.6 

7.940 

11 

6  52  56.52 

9.4878 

18    7  43.6 

1.793 

II 

8  52  513.50 

9.4873 

14  24  41.1 

7449 

12 

6  55  25.83 

9.4809 

18    5  52.4 

1.914 

12 

8  55  22.70 

9.4860 

14  17  17.5 

7.443 

13 

6  57  55.22 

9.4905 

18    3  53.9 

9.036 

13 

8  57  51.82 

9.4846 

14    9  47.9 

7.544 

14 

7    0  24.69 

9.4918 

18     1  48.1 

9.159 

14 

9    0  20.85 

9.4839 

14    2  12.2 

7444 

15 

7    2  54.24 

9.4939 

17  59  34.9 

2.281 

15 

9    2  49.80 

9.4817 

13  54  30.6 

7.749 

16 

7    5  23.87 

9.4943 

17  57  14.4 

9.409 

16 

9    5  18.66 

9.4609 

13  46  43.1 

7.840 

17 

7    7  53.56 

9.4954 

17  54  46.7 

9.593 

17 

9    7  47.43 

9.4787 

13  38  49.8 

7.937 

18 

7  10  23.32 

9.4965 

17  52  11.7 

9.644 

18 

9  10  16.11 

9.4779 

13  30  50.7 

8.039 

19 

7  12  53.14 

9.4975 

17  49  29.4 

9.766 

19 

9  12  44.69 

9.4755 

13  22  45.9 

8.197 

20 

7  15  23.02 

9.4984 

17  46  39.8 

9.887 

20 

9  15  13.17 

9.4738 

13*14  35.4 

8.991 

21 

7  17  52.95 

9.4993 

17  43  42.9 

3.009 

21 

9  17  41.55 

9.4799 

13    6  19.4 

8.313 

22 

7  20  22.94 

9.5001 

17  40  38.7 

3.131 

22 

9  20    9.83 

9.4701 

12  57  57.9 

8.404 

23 

7  22  52.97 

9.5008 

17  37  27.2 

3.959 

23 

9  22  38.01 

9.4687 

12  49  30.9 

8.495 

24  1 

7  25  23.04 

94015 

N.17  34    8.5 

3.379 

24 

9  25    6.08 

9.4669 

N.12  40  58.5 

8484 
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IX. 


GREENWICH  MEAN  TIME. 


THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 


Hoar. 


Right  Ascension. 


Diftfor 
1  Minute. 


Declination. 


DifT.for 
1  Minute 


Hour. 


0 

I 

2 

3 

4 

5 

6 

7 

8 

9 

10 

II 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 


0 
I 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 


WEDNESDAY  17. 


h  m 
9  25 
9  27 
9  30 
9  32 
9  34 
9  37 
9  39 
9  42 
9  44 
9  47 
9  49 
9  52 
9  54 
9  57 
9  59 
1 


10 
10 
10 
10 
10 
10 
10 


4 

6 

9 

11 

14 

16 


10  18 
10  21 


■ 

■ 

6.08 

8.4660 

34.04 

2.4651 

1.89 

9.4633 

29.(4 

9.4615 

57.27 

9.4596 

24.79 

9.4577 

52.19 

9.4557 

19.47 

9.4537 

46.63 

9.4517 

13.68 

9.4498 

40.61 

9.4478 

7.41 

9.4457 

34.09 

9.4437 

0.65 

9.4416 

27.08 

9.4394 

53.38 

9.4373 

19.56 

9.4359 

45.61 

9.4331 

11.53 

9.4309 

37.32 

9.4987 

2.98 

9.4966 

28.51 

9.4944 

53.91 

9.4999 

19.18 

9.4901 

N.12 
2 
2 
2 
2 
1 
1 
1 
1 
I 
1 
I 

0 
0 
0 
0 
0 
0 
9 
9 
9 
9 
9 

N.  9 


40  58.5 
32  20.8 
23  37.8 
14  49.6 
5  56.3 
56  58.0 
47  54.6 
38  4&3 
29  33.2 
20  15.3 
52.7 
25.5 
53.8 
17.6 
32  37.0 
22  52.0 
13  2.8 
9.4 
12.0 
10.6 
5.2 
22  55.9 
12  42£ 
2  26.3 


10 

1 

51 

42 


3 
53 
43 
33 


THURSDAY  18. 


10  23 
10  26 
10  28 
10  30 
10  33 
10  35 
10  38 
10  40 
10  43 
10  45 
10  47 
10  50 
10  52 
10  54 
10  57 
10  59 


11 
11 
11 
11 
11 
11 
11 
11 


2 

4 

6 

9 

11 

14 

16 

18 


11  21 


44.32 

9.33 
34.20 
58.94 
23,55 
48.02 
12,36 
36.57 

0.65 
24.59 
48.40 
12.08 
35.62 
59.03 
22.31 
45.46 

8.47 
31.35 
54.10 
16.72 
39.21 

1.57 
23.81 
45.92 

7.90 


9.4179 
9.4157 
9.4134 
9.4119 
9.4090 
9.4068 
9.4046 
9.4094 
9.4009 
9.3979 
9.3957 
9.3935 
2.3913 
94891 
9.3889 
94847 
94894 
9.3809 
9.3781 
9.3759 
2.3738 
94717 
94696 
94674 
94653 


N.  8 
8 
8 
8 
8 
7 
7 
7 
7 
7 
7 
6 
6 
6 
6 
6 
5 
5 
5 
5 
5 
5 
4 
4 

IN.  4 


52  6.0 
41  42.2 

31  15.0 

20  44.4 
10  10.5 
59  33.4 
48  53.3 
38  10.1 
27  24.0 
16  35.0 

5  43.3 
54  48.9 
43  51.9 

32  52.4 

21  50.5 
10  46.2 
59  39.6 
48  30.9 
37  20.2 
26  7.5 
14  52.8 

3  36.3 
52  18.1 
40  58,3 
29  36.9 


H 

6464 

8.679 

8.760 

8446 

8430 

9.014 

9.097 

9.178 

9.258 

9.337 

9.415 

9.401 

9466 

9440 

9.713 

9.785 

9455 

9.993 

9490 

10457 

10.199 

10.186 

10447 

10407 


10467 
10.495 
10.489 
10438 
10499 
10443 
J0494 
10.744 
10.799 
10439 
10.884 
10498 
10.971 
11.019 
11459 
11.091 
11.197 
11.169 
11.195 
11498 
11.960 
11.989 
11417 
11443 
11, 


Right  Ascension. 


Diff.for 
1  Minute. 


Declination. 


Diftfor 
IMinute. 


0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 


0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 


FRIDAY  19. 


b 
11 
11 
II 
11 
11 
11 
11 
11 
11 
II 
11 
11 
11 
II 
11 
11 
11 

12 
12 
12 
12 
12 
12 
12 


m 
21 
23 
25 
28 
30 
32 
35 
37 
39 
42 
44 
47 
49 
51 
54 
56 
58 
I 
3 
5 
8 
10 
12 
15 


s 

■        1 

7.90 

9.3653 

29.75 

94639 

51.48 

9.3611 

13.08 

94590 

34.56 

94569 

55.91 

94548 

17.14 

93598 

38.25 

94508 

59.24 

94487 

20.10 

94467 

40.84 

94447 

1.47 

94498 

21.98 

94408 

42.37 

94389 

2.65 

94370 

22.81 

94351 

42.86 

94339 

2.80 

94313 

22.62 

94994 

42,33 

94976 

1.93 

94958 

21.43 

94941 

40.82 

94993 

0.10 

N.  4  29  36.9 
4  18  14.0 
4  6  49.7 
3  55  24.2 
3  43  57.5 
3  32  29.6 
3  21  0.7 
3  9  30.9 
2  58  0.2 
2  46  28.7 
2  34  56.5 
2  23  23.7 
2  II  50.4 
2  0  16.7 
1  48  42.6 
1  37  8.2 
1  25  33.7 
1  13  59.1 
1  2  24.4 
0  50  49.8 
0  39  15.4 
0  27  41.3 
0  16  7.5 

N.  0  4  34.0 


SATURDAY  20. 


12  17 
12  19 
12  21 
12  24 
12  26 
12  28 
12  31 
12  33 
12  35 
12  38 
12  40 
12  42 
12  45 
12  47 
12  49 
12  51 
12  54 
12  56 
12  58 


13 
13 
13 
13 


1 
3 
5 
7 


13  10 
13  12 


19.28 
38.36 
57.33 
16.20 
34.97 
53.64 
12.21 
30.69 
49.07 

7.35 
25.54 
43.64 

1.65 
19.57 
37.40 
55.14 
12.79 
30.36 
47.84 

5.24 
22.56 
39.79 
56.94 
14.02 
31.02 


94188 
94171 
94153 
94137 
94190 
94103 
94087 
94071 
94055 
94039 
94094 
94009 
94994 
9.9979 
9.9964 
9.9949 
9.9935 
94991 
9.9907 
9.9893 
94879 
94865 
9.9859 
84840 
9.9897 


S. 


0     6  59.0 

0  18  31.4 
0  30    3.2 


0  41 

0  53 

1  4 
1  16 


34.2 
4.4 

33.8 
2.2 


S. 


I  27  29.6 
1  38  55.8 

1  50  20.8 

2  1  44.6 
2  13  7.1 
2  24  28.1 
2  35  47.6 
2  47    5.6 

2  58  21.9 

3  9  36.5 
3  20  49.3 
3  32  0.2 
3  43    9.2 

3  54  16.2 

4  5  21.1 
4  16  23.8 
4  27  24.4 
4  38  22.7 


1469 
1493 
1.415 
1.435 
1.455 
1.473 
1.489 
1404 
1418 
1431 
1449 
1451 
1458 
1465 
1471 
1474 
1476 
1477 
1477 
1475 
1471 
1466 
1461 
1454 


11445 
11435 
11493 
11410 
11.497 
11.489 
11.465 
11.447 
11.497 
11.407 
11466 
11469 
11437 
11419 
11486 
11458 
11498 
11.197 
11.166 
11.133 
11.099 
11463 
11.097 
10491 
10459 


X. 
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GREENWICH  MEAN  TIME. 


THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 


Hour. 


Bight  Aaeenshm. 


DHL  for 
1  Minute. 


Declination. 


Diff.for 
IMin 


0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 


0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 


SUNDAY  21. 


h    m 

13  12 
13  14 
13  17 
13  19 
13  21 
13  23 
13  26 
13  28 
13  30 
13  33 
13  35 
13  37 
13  39 
13  42 
13  44 
13  46 
13  48 
13  51 
13  53 
13  55 

13  57 

14  0 
14  2 
14    4 


■ 

■ 

31.02 

94897 

47.94 

94614 

4.79 

94808 

21.56 

94789 

38.26 

9.9777 

54.89 

9.9785 

11.44 

9.9753 

27.92 

9.9749 

44.34 

94731 

0.69 

9.9719 

16.97 

9.9707 

33.18 

9.9896 

49.32 

94685 

5.40 

94675 

21.42 

94664 

37.37 

94653 

53.26 

94843 

9.09 

94639 

24.85 

94699 

40.55 

9.9619 

56.20 

9.9603 

11.79 

9.9593 

27.32 

94583 

42.79 

9.9573 

s. 


4 
4 

5 
5 
5 
5 
5 
5 
6 
6 
6 


38 
49 

0 
11 
21 
32 
43 
54 

4 
15 
25 


22.7 
18.6 
12.1 

3.2 
51.7 
37.6 
20.7 

1.1 
38.7 
13.5 
45.4 
14.2 


6  36 

6  46  40.0 

6  57    2.7 

7  7  22.2 
7  17  38.5 


8. 


27 
38 

48 
58 
8 
18 
8  27 
8  37 


7 
7 
7 
7 

8 
8 


51.5 
1.2 
7.5 

10.4 
9.7 
5.4 

57.5 

46.0 


MONDAY  22. 


14 
14 
14 
14 
14 
14 


6 
9 
11 
13 
15 
18 


14  20 
14  22 
14  24 
14  27 
14  29 
14  31 
14  33 
14  36 
14  38 
14  40 
14  42 
14  45 
14  47 
14  49 
14  51 
14  54 
14  56 

14  58 

15  0 


58.20 

94564 

13.56 

94555 

28.86 

94546 

44.11 

94537 

59.30 

94597 

14.44 

94518 

29.52 

9.9509 

44.55 

94501 

59.53 

94499 

14.46 

94483 

29.33 

94475 

44.16 

9.9467 

58.94 

94459 

13.67 

9.9450 

28.34 

94441 

42.96 

9.9439 

57.53 

94494 

12.05 

94417 

26.53 

94409 

40.96 

94400 

55.33 

94399 

9.66 

94384 

23.94 

9.9376 

38.17 

9.9368 

52.36 

94361 

S.  8 
8 
9 
9 
9 
9 
9 
9 
0 
0 
0 
0 
0 
0 
0 
I 
1 
I 
1 
1 
I 
1 
2 
2 

8.12 


44 
53 
3 
12 
21 


47  30.8 
57  11.8 

6  49.0 
16  22.3 
25  51.7 
35  17.1 
38.(5 
56.0 
9.3 
18.5 
23.5 
30  24.2 
39  20.7 

48  12.9 
0.7 

44.1 

23.1 

57.6 

27.6 

53.0 

13.9 

56  30.2 

4  41.8 

12  48.7 

20  50.8 


57 

5 

14 

22 

31 
39 

48 


Bight  Ascension. 


10459 
10419 
10.879 
10.830 
10.787 
10.749 
10.696 
10.650 
10.603 
10.556 
10.506 
10.455 
10.404 
10.359 
10.998 
10444 
10.189 
10.133 
10.077 
10.018 
9.958 
9498 
9438 
9.777 


9.715 
9459 
9.587 
9.599 
9.457 
9491 
9494 
9.956 
9.187 
9.118 
9.048 
8477 
8.906 
8.833 
8.760 
8487 
8419 
8.537 
8.469 
8.386 
8410 
8439 
8.154 
8.075 
7.! 


0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 


0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

II 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 


Diftlbr 
1  Minute. 


Declination. 


DifT.for 
lMhrate. 


TUESDAY  28. 


h 
15 
15 
15 
15 
15 
15 
15 
15 
15 


m 

0 

3 

5 

7 

9 

12 

14 

16 

18 


15  20 
15  23 
15  25 
15  27 
15  29 
15  32 
15  34 
15  36 
15  38 
15  40 
15  43 
15  45 
15  47 
15  49 
15  52 


■ 

■ 

52.36 

94361 

6.50 

9.9353 

20.59 

94344 

34.63 

9.9336 

48.62 

94398 

2.56 

9.9390 

16.46 

94319 

30.31 

9.9304 

44.11 

94996 

57.86 

9.9987 

11.56 

94979 

25.21 

94971 

38.81 

94969 

52.36 

9.9954 

5.86 

94947 

19.32 

9.9939 

32.73 

9.9930 

46.08 

9.9991 

O9.oo 

94919 

12.63 

94904 

25.83 

9.9196 

38.98 

94187 

52.07 

94178 

5.11 

94169 

S.12 
12 
12 
12 
12 
12 
13 
13 
13 
13 
13 
13 
13 
13 
14 
14 
14 
14 
14 
14 
14 
14 
14 

S.15 


n 


20  50.8 

28  48.2 
36  40.8 
44  28.7 
52  11.7 
59  49.8 

7  22.9 
14  51.1 
22  14.4 

29  32.7 
36  46.0 
43  54.2 
50  57.3 
57  55.3 

4  48.2 

11  36.0 

18.6 

56.0 

28.3 

55.3 

17.0 

50  33.5 

56  44.7 

2  50.6 


18 
24 
31 
37 
44 


WEDNESDAY  24. 


15  54 
15  56 

15  58 

16  0 


16 
16 
16 
16 
16 
16 
16 
16 


3 
5 
7 

9 
12 
14 
16 

18 


16  20 
16  23 
16  25 
16  27 
16  29 
16  31 
16  34 
16  36 
16  38 
16  40 
16  42 
16  45 
16  47 


18.10 
31.03 
43.91 
56.74 

9.51 
22.22 
34.88 
47.48 

0.02 
12.51 
24.94 
37.31 
49.61 

1.85 
14.04 
26.16 
38.22 
50.21 

2.14 
14.00 
25.80 
37.53 
49.19 

0.78 
12.31 


94160 
94151 
9.9149 
9.9133 
94193 
9.9114 
94106 
9.9095 
94086 
9.9077 
9.9067 
9.9056 
9.9045 
94036 
94096 
94015 
9.9004 
9.1993 
9.1989 
9.1979 
9.1961 
9.1949 
9.1938 
9.1997 
9.1916 


s. 


8. 


5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
7 
7 


8  51.1 
14  46.3 
20  36.1 
26  20.6 
31  59.7 
37  33.4 
43  1.7 
48  24.5 
53  41.9 
53.9 
0.4 
1.4 
57.0 
47.1 
23  31.6 
28  10.6 
44.1 
12.1 
34.5 
51.4 
2.7 
8.5 
8.7 
3.4 
52.5 


58 

4 

9 

13 

18 


32 
37 
41 
45 
50 
54 
58 
2 
5 


a 

7496 
7.917 
7.837 
7.757 
7.676 
7493 
7.511 
7.499 
7446 
7463 
7.179 
7494 
7.009 
6494 
6439 
6.753 
6.667 
6481 
6.494 
6.406 
6419 
6431 
6.149 
6453 


5464 
5475 
5.786 
5.697 
5407 
5417 
5.496 
5435 
5445 
5.154 
5.063 
4479 
4.881 
4.789 
4.696 
4.604 
4419 
4.490 
4497 
4.935 
4.149 
4.050 
3457 
3.865 
3.779 
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GREENWICH  MEAN  TIME. 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 

Hoar. 

Bigb  t  Aaoenskm. 

Diff-for 
1  Minute 

Declination. 

Diff.for 
1  Minute. 

Boor. 

RlffM  AfAAftffnn 

DUT.fbr 
1  Minute. 

D*olin*tiOtt. 

TAB.  tot 
1  Minut©, 

THT 

TR8BA 

lY  25. 

SATURDAY  27. 

h     m      ■ 

■ 

O       /           // 

u 

h    m     ■ 

« 

8.  l£  20  40.7 

ti 

0 

16  47  12.31 

9.1916 

S.17    5  52,5 

3.779 

0 

18  30  48.05 

9.1199 

0411 

1 

16  49  23.77 

8.1904 

17    9  36.0 

3.679 

1 

18  32  55.19 

9.1181 

18  20    1.4 

0498 

2 

16  51  35.16 

9.1899 

17  13  14.0 

3487 

2 

18  35    2.22 

9.1169 

18  19  16i> 

0.785 

3 

16  53  46.47 

9.1879 

17  16  46.4 

3.493 

3 

18  37    9.14 

9.1144 

18  18  27.2 

0479 

4 

16  55  57.71 

9.1867 

17  20  13.2 

3.400 

4 

18  39  15.95 

9.1196 

18  17  323 

0.958 

5 

16  58    8.88 

9.1855 

17  23  34.4 

3.307 

5 

18  41  22.65 

9.1108 

18  16  32.2 

1444 

6 

17    0  19.97 

9.1849 

17  26  50.1 

3.915 

6 

18  43  29.25 

9.1091 

18  15  27.0 

1.130 

7 

17    2  30.99 

9.1830 

17  30    0.2 

3.199 

7 

18  45  35.74 

9.1079 

18  14  16.6 

1.916 

8 

17    4  41.93 

9.1817 

17  33    4.7 

3.098 

8 

18  47  42.11 

9.1053 

18  13    1.1 

1409 

9 

17    6  52.80 

9.1805 

17  36    3.6 

9405 

9 

18  49  48.37 

9.1034 

18  11  40.4 

1487 

JO 

17    9    3.59 

9.1799 

17  38  56.9 

2.849 

10 

18  51  54.52 

9.1016 

18  10  14.6 

1.479 

11 

17  11  14.30 

9.1779 

17  41  44.6 

9.749 

11 

18  54    0.56 

9.0997 

18    8  43.7 

1557 

12 

17  13  24.94 

9.1766 

17  44  26.8 

9.657 

12 

18  56    6.49 

9.0978 

18    7    7.8 

1441 

13 

17  15  35.50 

9.1759 

17  47    3.4 

9.564 

13 

18  58  12.30 

9.0959 

18    5  26.8 

1.795 

14 

17  17  45.97 

9.1738 

17  49  34.4 

9.471 

14 

19    0  18.00 

9.0941 

18    3  40.8 

1409 

15 

17  19  56.36 

9.1795 

17  51  59.9 

9478 

15 

19    2  23.59 

9.0999 

18    1  49.7 

1499   ' 

16 

17  22    6.67 

9.1711 

17  54  19.8 

9.986 

16 

19    4  29.07 

9.0903 

17  59  53.7 

1.975 

17 

17  24  16.89 

9.1697 

17  56  34.2 

9.193 

17 

19    6  34.43 

94884 

17  57  52.7 

9456 

18 

17  26  27.03 

9.1689 

17  58  43.0 

9.100 

18 

19    8  39.68 

94665 

17  55  46.7 

9.141 

19 

17  28  37.08 

9.1668 

18    0  46.2 

9.008 

19 

19  10  44.81 

94646 

17  53  35.8 

9493 

20 

17  30  47.05 

9.1654 

18    2  43.9 

1.916 

20 

19  12  49.83 

94697 

17  51  20.0 

9405 

21 

17  32  56.93 

9.1639 

18    4  36.1 

1.683 

21 

19  14  54.74 

94808 

17  48  59.2 

9487 

22 

17  35    6.72 

9.1695 

18    6  22.7 

1.731 

22 

19  16  59.53 

9.0789 

17  46  33.5 

9.468 

23 

17  37  16.43 

9.1611 

S.18    8    3.8 

1.639 

23 

19  19    4.21 

94770 

• 

S.  17  44    3.0 

9448 

F] 

BIDA1 

:  26. 

• 

SI 

JOT)A1 

I  28. 

0 

17  39  26.05 

9.1596 

S.  18    9  39.4 

1447 

0 

19  21    8.77 

94750 

S.17  41  27.7 

9498 

1 

17  41  35.58 

9.1581 

18  11    9.5 

1.456 

1 

19  23  13.21 

94731 

17  38  47.6 

9.709 

2 

17  43  45.02 

9.1565 

18  12  34.1 

1.364 

2 

19  25  17.54 

9.0719 

17  36    2.6 

9.790 

3 

17  45  54.36 

9.1549 

18  13  53.1 

1.979 

3 

19  27  21.76 

9.0693 

17  33  12.8 

9470 

4 

17  48    3.61 

9.1534 

18  15    6.7 

1.181 

4 

19  29  25.86 

94674 

17  30  18.2 

9449 

5 

17  50  12.77 

9.1518 

18  16  14.8 

1.089 

5 

19  31  29.85 

9.0655 

17  27  18.9 

3497 

6 

17  52  21.83 

9.1509 

18  17  17.4 

0.998 

6 

19  33  33.72 

94636 

17  24  14.9 

3.106 

7 

17  54  30.80 

9.148} 

18  18  14.6 

0.907 

7 

19  35  37.48 

94617 

17  21     6.2 

3.184 

8 

17  56  39.67 

9.1471 

18  19    6.3 

0.816 

8 

19  37  41.12 

94597 

17  17  52.8 

3469 

9 

17  58  48.45 

9.1455 

18  19  52.5 

0.795 

9 

19  39  44.64 

94577 

17  14  34.7 

3440 

10 

18    0  57.13 

9.1438 

18  20  33.3 

0.635 

10 

19  41  48.05 

94558 

17  11  12.0 

3.417 

11 

18    3    5.71 

9.1499 

18  21    8.7 

0445 

11 

19  43  51.34 

94539 

17    7  44.7 

3.494 

12 

18    5  14.20 

9.1406 

18  21  38.7 

0.455 

12 

19  45  54.52 

9.0591 

17    4  12.7 

3471 

13 

18    7  22.59 

9.1389 

18  22    3.3 

0.365 

13 

19  47  57.59 

94509 

17    0  36.1 

3447 

14 

18    9  30.87 

9.1379 

18  22  22.5 

0.975 

14 

19  50    0.54 

94489 

16  56  55.0 

3.799 

15 

18  11  39.05 

9.1355 

18  22  36,3 

0.186 

15 

19  52    3.38 

94463 

16  53    9.4 

3.797 

16 

18  13  47.13 

9.1338 

18  22  44.8 

0.097 

16 

19  54    6.10 

9.0444 

16  49  19,3 

3479 

17 

18  15  55.11 

9.1399 

18  22  47.9 

-0.007 

17 

19  56    8.71 

9.0496 

16  45  24.7 

3447 

18 

18  18    2.99 

9.1304 

18  22  45.6 

4-0.089 

18 

19  58  11.21 

94407 

16  41  25.6 

4.099 

19 

18  20  10.76 

9.1987 

18  22  38.0 

0.171 

19 

20    0  23.59 

9.0389^ 

16  37  22.1 

4.096 

20 

18  22  18.43 

9.1969 

18  22  25.1 

0.959 

20 

20    2  15.86 

94369 

16  33  14.1 

4.170 

21 

18  24  25.99 

9.1959 

18  22    6.9 

0.347 

21 

20    4  18.02 

9.0351 

16  29     1.7 

4443 

22 

18  26  33.45 

9.1934 

18  21  43.4 

0.435 

22 

20    6  20.07 

9.0339 

16  24  44.9 

4416 

23 

18  28  40.80 

9.1917 

18  21  14.7 

0.593 

23 

20    8  22.01 

9.0313 

16  20  23.8 

4489 

24 

18  30  48.05 

9.1199 

S.18  20  40.7 

0411 

24 

20  10  23£3 

9.0995 

S.16  15  58.3 

4.461 

XII. 
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GREENWICH  MEAN  TIME. 


THE  MOON'S  BIGHT  ASCENSION  AND  DECLINATION. 


Hour. 


Right  Ascension. 


Diftfor 
1  Minute. 


Declination. 


Dlff.for 
lMlnnte 


Hoar. 


Right  Ascension. 


Dlff.for 
1  Minute. 


Declination. 


DUT.for 
1  Minute. 


0 
I 

2 
3 
4 

5 

6 

7 

8 

9 

10 

Jl 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 


0 
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2 

3 

4 

5 

6 

7 

8 

9 

10 

II 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 


MONDAY  29. 


h  m 
20  10 


20 
20 
20 
20 


12 
14 

16 
18 


20  20 
20  22 
20  24 
20  26 
20  28 
20  30 
20  32 
20  34 
20  36 
20  38 
20  40 
20  42 
20  44 
20  46 
20  48 
20  50 
20  52 
20  54 
20  56 


s 

s 

23.83 

2.0995 

25.55 

9.0977 

27.16 

3.0358 

28.<>5 

9.0339 

30.03 

3.0993 

31.31 

2.0304 

32.48 

3.0186 

33.54 

3.0168 

34.49 

3.0150 

£5.34 

3.0133 

36.08 

3.0115 

36.72 

3.0098 

37.26 

3.0081 

37.69 

3.0063 

38.02 

3.0046 

38.24 

3.0039 

38.36 

3.0013 

38.39 

1.9997 

38.32 

1.9980 

38.15 

1.9963 

37.88 

1.9947 

37.51 

1.9931 

37.05 

1.9915 

36.49 

1.9899 

8.16 
16 
16 
16 
15 
15 
15 
15 
15 
15 
15 
15 
15 
15 
15 
15 
14 
14 
14 
14 
14 
14 
14 

S.14 


15 
II 
6 
2 
57 
52 
47 
43 
38 
32 
27 


12 
6 
I 
55 
50 
44 
38 
32 
27 
21 
15 


TUESDAY  30. 


20  58 

21  0 


21 
21 
21 
21 


2 
4 

6 

8 


21  10 
21  12 
21  14 
21  16 
21  18 
21  20 
21  22 
21  24 
21  26 
21  28 
21  30 
21  32 
21  34 
21  36 
21  38 
21  40 
21  41 
21  43 
21  45 


35.84 
&5.I0 
34.26 
33.33 
32.31 
31.20 
30.01 
28.73 
27.(36 
25.91 
24.38 
22.76 
21.06 
19.28 
17.43 
15.50 
13.49 
11.41 
9.25 
7.02 
4.72 
2.35 
59.91 
57.41 
54.85 


1.9884 
1.9868 
1.9853 
1.9837 
1.9833 
1.9808 
1.9794 
1.9779 
1.9765 
1.9753 
1.9737 
1.9733 
1.9710 
1.9697 
1.9685 
1.9679 
1.9659 
1.9647 
1.9634 
1.9699 
1.9611 
1.9599 
1.9588 
1.9578 
1.9567 


8.14 
14 
13 
13 

13 
13 
13 
13 
13 
13 
13 
12 
12 
12 
12 
12 
12 
12 
12 
12 
1) 
II 
II 
11 
8.11 


9 

3 
56 
50 
44 
38 
31 
25 
18 
12 

5 
58 
51 
45 
38 
31 
24 
17 
10 

3 


58.3 


28.5 
54.4 
16.1 
33.5 
46.7 
55.7 
0.5 
1.2 
57.7 
50.1 
22  38.5 
17  22.9 
3.2 
39.5 
11.8 
40.2 
4.6 
25.1 
41.8 
54.6 
3.5 
8.6 
10.0 


7.6 
1.5 
51.7 
38.2 
21.1 
0.4 
36.0 
8.1 
36.6 
1.6 
23.1 
41.2 
55.8 
7.0 
14.8 
19.3 
20.5 
18.3 
12.8 
4J 
55  52.2 
48  37.0 
41  18.7 
33  57.3 
26  32.8 


a 

4.461 
4.539 
4.603 
4.674 
4.745 
4.815 
4.885 
4.954 
5.093 
5.099 
5.100 
5.997 
5.994 
5.361 
5.498 
5.494 
5.560 
5.696 
5.690 
5.754 
5.819 
5.883 
5.946 
6.009 


6.071 
6.139 
6.194 
6.955 
6.315 
6.376 
6.436 
6.495 
6.555 
6.619 
6.670 
6.797 
6.785 
6.849 
6.898 
6.953 
7.008 
7.064 
7.118 
7.179 
7.996 
7.979 
7.331 
7.383 
7.434 


0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

II 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 


WEDNESDAY  31. 


h  m 
21  45 
21  47 
21  49 
21  51 
21  53 
21  55 
21  57 
21  59 


22 
22 
22 
22 
22 


1 
3 
5 
7 

9 


22  II 
22  13 
22  15 
22  17 
22  19 
22  20 
22  22 
22  24 
22  26 
22  28 
22  30 


• 

s 

54.85 

1.9067 

52.22 

1.9557 

49.53 

1.9546 

46.77 

1.9536 

43.1)6 

1.9597 

41.09 

1.9517 

38.16 

1.9507 

35.18 

1.9498 

32.14 

1.9489 

29.05 

1.9481 

25.91 

1.9473 

22.72 

1.9465 

19.49 

1.9457 

16.21 

1.9450 

12.89 

1.9449 

9.52 

1.9435 

6.11 

1.9499 

2.67 

1.9493 

59.19 

1.9417 

55.67 

1.9411 

52.12 

1.9406 

48.54 

1.9401 

44.93 

1.9306 

41.29 

1.9399 

8.11 

11 

11 

1! 

10 

10 

10 

10 

10 

10 

10 

10 

•9 

9 

9 

9 

9 

9 

9 

8 

8 

8 

8 

8.  8 


26  32.8 
19  5.2 
1)  34.5 
4  0.8 
56  24.1 
48  44.5 
41  1.9 
33  16.4 
25  28.0 
17  36.8 
9  42.8 
1  46.0 
53  46.4 
45  44.1 
37  39.1 
29  31.4 

21  21.1 
13  8.2 

4  52.6 
56  34.5 
48  13.9 
39  50.8 
31  25.3 

22  57.4 


PHASES  OF  THE  MOON. 


7.434 
7.486 
7.537 
7.587 
7.636 
74185 
7.734 
7.789 
7.830 
7.877 
7.993 
7.970 
8416 
8.061 
8.106 
8.150 
8.194 
8.938 
8.961 
8.393 
8^64 
8.405 
8.445 
8.486 


THUBSDAY,  APRIL  1. 
0  |    22  32  37.63  |    1.9387  |8.  8  14  27.0  |     &S96 


d  h  m 

#   New  Moon    .    March      5  10  4.3 

J)  First  Quarter     ...     13  1  17.2 

O  Full  Moon      ....     19  16  36.6 

d  Last  Quarter.    ...    26  22  44.2 


d  h 

<£   Apogee.    .    .    March      2  22L3 

C   Perigee 17  14.1 

d  Apogee 29  0.0 
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XIII 


GREENWICH  MEAN  TIME. 


LUNAR  DISTANCES. 


3 


•3 

U 


Name  and  Direction 
of  Object. 


c* 


8 


9 


10 


11 


12 


13 


14 


Spica  W. 

Antares  W. 

Venus  £ . 

Sun  E. 

Spica  W. 

Antares  W. 

Sun  E. 

Antares  W. 

a  Aqtiilfle  W. 

Sun  E. 

Sun  W. 

Aldeharan  E . 

Saturn  E . 

Sun  W. 

Aldeharan  E . 

Saturn  E . 

Pollux  E . 

Sun  W. 

Aldebaran  E . 

Saturn  E . 

Pollux  E . 

Sun  W. 

Saturn  E . 

Pollux  E . 

Sun  W. 

Saturn  E . 

Pollux  E . 

Regulus  E . 

Sun  W. 

cr  Arietis  W. 

Pollux  E . 

Regulus  E . 

Mars  E . 

Sun  W. 

a  Arietis  W. 

Regulus  E . 

Mars  E . 

Jupiter  E . 

Sun  W. 

a  Arietis  W. 

Aldebaran  W. 

Regulus  E . 


Noon. 


O  I         II 

90  45  19 
45  30  19 
31  29  19 

48  8  24 

102  30*  48 
57  J  29 

37  19  54 

68  37  33 
30  50  55 
26  30  31 

17  41  4 

63  41  0 
86  57  51 

29  4  53 

51  17  28 
74  37  9 
95  5  21 

40  39  32 

38  43  10 
62  6  9 
82  44  55 

52  26  26 

49  23  46 
70  13  17 

64  27  22 
36  29  17 
57  30  38 
93  3  45 

76  44  16 
35  44  S3 
44  38  41 
79  47  47 
95  19  44 

89  19  0 
48  23  7 
66  14  4 
81  24  40 
100  4  51 


P.  L. 

of 

Diff. 


3096 
3909 
3033 
3469 

3099 

am 

3464 

3138 
S573 
3448 

3963 
9896 
9919 

3197 
9837 
9854 
9917 

3194 
9770 
9791 
9859 

3043 
9794 

9787 

9953 
9655 
9798 
9615 

9859 
9911 
9689 
9599 
9408 

9744 
9653 
9499 
9313 
9380 


III* 


02  12  56 

9635 

61  39    4 

9485 

27  48  22* 

9318 

52  21   19 

9*?99 

O     l         II 

92  13  34 
46  56  26 

29  59  47 

46  47  17 

103  58  59 
58  28  13 
,35  58  50 

70  4  56 
31  40  48 
25  9  9 

19  5  59 
62  8  36 

85  25  48 

30  31  6 

49  43  48 
73  3  51 

93  33  24 

42  7  12 
37  8  3 
60  31  29 
81  11  35 

53  55  45 

47  47  38 
68  38  32 

65  58  34 
34  51  37 
55  54  35 
91  25  10 

78  17  36 
37  16  58 

43  1  47 

78  7  4 
93  36  20 

90  54  41 

50  0  50 
64  31  1 

79  38  59 
98  20  48 

103  51  3 
m  20  38 
29  33  55 
50  35  52 


P.  L. 

of 

Diff. 


3097 
3198 
3045 
3463 

3098 
3167 
3463 

3135 
5359 
3445 

3954 
9889 
9905* 

3188 
9898 
9847 
9909 

3115 
9769 
9783 
9844 

3033 
9715 
9779 

9941 
9648 
9791 
9604 

9839 
9869 
9689 
9510 
9396 

9731 
9699 
9410 
9300 
9367 

9691 
9467 
9305 
9310 


Vlh. 


93  41  47 

48  22  38 
28  30  30 

45  26  1 1 

105  27  11 

59  55    2 

34  37  45 

71  32  23 

32  33  12 
23  47  43 

20  31     4 

60  36  3 
83  53  36 

31  57  29 
48  9  57 
71  30  24 
92     1   17 

43  35    3 

35  32  45 

58  56  39 
79  38    4 

55  25  17 

46  II  18 
67    3  37 

67  30     1 

33  13  47 
54  18  23 

89  46  20 

79  51  13 
38  49  56 
41  24  52 

76  26    5 

91  52  40 

92  30  40 
51  39  6 
62  47  40 

77  53  0 
96  36  26 

105  29  29 
65  2  37 
31  19  47 
48  50    7 


P.  L. 

of 

Diff. 


3098 
3193 
3058 
3464 

3098 
3163 
3469 

3130 
5170 
3441 

3947 
9889 

9898 

3180 
9891 
9839 
9901 

3105 
9753 
9775 
9835 

3099 
9706 
9779 

9998 
9641 
9714 
9599 

9896 
9831 
9689 
9498 
9384 

9717 
9606 
9398 
9989 
9355 

9608 
9450 
9993 
9998 


IX*. 


P.  L. 

of 

Diff. 


o 

95 


9  59 


49  48  55 
27  1  29 

44  5  7 

106  55  23 
61  21  55 
33  16  38 

72  59  56 
33  27  56 
22  26  13 

21  56  18 
59  3  21 
82  21  15 

33  24  2 

46  35  56 
69  56  47 
90  28  59 

45  3  6 
.33  57  15 
57  21  38 
78  4  22 

56  55  3 
44  34  46 
65  28  32 

69  1  44 
31  35  48 

52  42  2 

88  7  14 

81  25  7 
40  23  43 
39  47  57 
74  44  49 
90  8  43 

94  6  57 

53  17  53 
61  4  2 
76  6  44 
94  51  46 

107  8  13 
m  45  0 
33  5  57 

47  4  4 


3099 
3189 
3073 
3465 

3097 
3159 
3461 

3196 
5009 
3438 

3938 
9875 
9891 

3171 
9813 
9831 
9893 

3096 
9743 
9766 
9898 

3011 
JHXKJ 
9764 

9916 
9635 
9709 
9581 

98ft 
8797 
9691 
9485 
9373 

9704 
9583 
9385 
9977 
9349 

9695 
9433 
9980 
9986 


XIV. 
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GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES. 

1   *A 
O  0 

i 
1 

Name  and  Direction 
of  Object. 

Midnight. 

P.L. 

of 

Diff. 

XVn. 

P.L. 

of 

Diff. 

xvinh. 

P.L. 
of 

Diff. 

XXI*. 

P.L. 

of 

Diff 

Spica 

W. 

96  38  10 

i  -  —   -  ■ 

3100 

O           1        II 

98    6  20 

3101 

O            /         // 

99  34  29 

3101 

o         in 

101    2  38 

3100 

1 
1 

Antarea 

W. 

51   15  17 

3186 

52  41  43 

3189 

54    8  14 

3178 

55  34  49 

3174 

Venus 

E. 

25  32  46 

3090 

24    4  24 

3109 

22  36  25 

3131 

21    8  53 

3168 

1 

Sun 

E. 

42  44    4 

3485 

41  23     1 

3466 

40    1  59 

3466 

38  40  57 

3465 

2 

Spica 

W. 

108  23  36 

3096 

109  51  51 

3094 

111  20    8 

3091 

112  48  28 

3069 

i 

Antares 

W. 

62  48  53 

3156 

64  15  56 

3159 

65  43    3 

3148 

67  10  15 

3143 

' 

Suit 

E. 

31  55  30 

3458 

30  34  19 

3456 

'   29  13    6 

3464 

27  51  50 

3451 

1    3 

AntareR 

W. 

74  27  34 

3191 

75  55  18 

3117 

77  23    7 

3119 

78  51    2 

3106 

t 

a  Aquilae 

W. 

34  24  50 

4859 

35  23  44 

4718 

36  24  28 

4590 

37  26  54 

4491 

Sun 

E. 

21     4  39 

3433 

19  43    0 

3430 

18  21  17 

3495 

16  59  29 

3490 

7 

Sun 

W. 

23  21  42 

3931 

24  47  15 

3-399 

26  12  58 

3914 

27  38  50 

3905 

Aldebaran 

E. 

57  30  30 

9867 

55  57  29 

9859 

54  24  18 

9859 

52  50  58 

9845 

Saturn 

E. 

80  48  44 

9883 

79  16    4 

9876 

77  43  15 

9869 

76  10  17 

9869 

8 

Sun 

W. 

34  50  46 

3169 

36  17  41 

3153 

37  44  47 

3143 

39  12    4 

3134 

Aldebaran 

E. 

45     1  45 

9805 

43  27  23 

9796 

41  52  50 

9788 

40  18    6 

9779 

Saturn 

E. 

68  23    0 

9894 

66  49    3 

9816 

65  14  56 

9808 

63  40  38 

9799 

Pollux 

E. 

88  56  31 

98Q5 

87  23  53 

9877 

85  51     4 

9669 

84  18    5 

9860 

9 

Sun 

W. 

46  31  21 

3086 

47  59  48 

3075 

49  28  28 

3065 

50  57  20 

3054  J 

Aldebarnn 

E. 

32  21  32 

9734 

30  45  37 

9795 

29    9  30 

9715 

27  33  10 

9706  1 

Saturn 

E. 

55  46  26 

9758 

54  11     3 

9750 

52  35  29 

9741 

50  59  43 

9739 

i 

Pollux 

E. 

76  30  30 

9890 

74  56  28 

9811 

73  22  15 

9603 

71  47  51 

9795 

1  10 

Sun 

W. 

58  25    2 

3000 

59  55  15 

9968 

61  25  43 

9977 

62  56  25 

9965 

1 

Saturn 

E. 

42  58    3 

9689 

41  21    9 

9681 

39  44    3 

9679 

38    6  46 

9663 

i 

Pollux 

E. 

63  53  17 

9766 

62  17  52 

9749 

60  42  17 

9741 

59    6  32 

9735 

11 

Sun 

W. 

70  33  42 

9904 

72    5  56 

9891 

73  38  26 

9878 

75  11  13 

9866 

Saturn 

E. 

29  57  40 

9698 

28  19  23 

9699 

26  40  58 

9618 

25    2  28 

9616 

1 

Pollux 

E. 

51    5  34 

9704 

49  28  59 

9699 

47  52  18 

9696 

46  15  32 

9699 

i 

Regulus 

E. 

86  27  53 

9569 

84  48  16 

9658 

83    8  23 

9646 

81  28  13 

9534 

11 

Sun 

W. 

82  59  18 

9799 

84  33  47 

9786 

86    8  33 

9779 

87  43  37 

9758 

a  Arietis 

W. 

41  58  15 

9764 

43  33  30 

9734 

45    9  25 

9705 

46  45  58 

9678 

Pollux 

E. 

38  11     5 

9695 

36  34  18 

9701 

34  57  39 

9710 

33  21  13 

9793 

Regulus 

E. 

73    3  15 

9473 

71  21  24 

9460 

69  39  15 

9446 

67  56  48 

9436 

i 

Mars 

E. 

88  24  29 

9361 

86  39  58 

9348 

84  55    9 

9337 

83  10    3 

9395 

19 

Sun 

W. 

95  43  32 

9690 

97  20  25 

9676 

96  57  37 

9663 

100  35    7 

9649 

a  Arietis 

W. 

54  57  11 

9569 

56  36  58 

9549 

58  17  13 

9699 

59  57  55 

9503 

Regulus 

•E. 

59  20    6 

9373 

57  35  52 

9359 

55  51  19 

9947 

54    6  28 

9335 

1 

Mars 

E. 

74  20  10 

9964 

72  33  18 

9953 

70  46    9 

9941 

68  58  42 

9B89 

Jupiter 

E. 

98    6  47 

9399 

91  21  30 

9316 

89  35  54 

9304 

87  50    0 

9991 

14 

Sun 

W. 

108  47  15 

9589 

110  26  35 

9569 

112    6  12 

9656 

113  46    7 

9644 

a  Arietis 

W. 

68  27  47 

9418 

70  10  56 

9403 

71  54  27 

9888 

73  38  19 

9974 

Aldebaran . 

W. 

34  52  26 

9968 

36  39  13 

9969 

38  26  17 

9944 

40  13  39 

9939 

Regulus 

E. 

45  17  44 

9974 

43  31    6 

9m 

41  44  11 

9961 

39  56  59 

9940 

52 
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XV. 


GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES. 

• 

u 

14 

Name  and  Direction 
of  Object. 

Noon. 

P.L. 

of 

DifT. 

np». 

P.L. 

of 

Diff. 

9905 

Vlh. 

P.L. 
of 

Dlff. 

lXb 

P.L. 
of 

Ditr. 

Mars 

E. 

6#  10  58 

2217 

0    r   // 

65  22  56 

63  34'  36 

9194 

0       /      /« 

ei  45  59 

9183 

Jupiter 

E. 

86    3  48 

3979 

84  17  17 

9966 

82  30  28 

9954 

80  43  21 

9941 

1 

15 

Sun 

W. 

115  26  19 

9539 

117    6  48 

9590 

118  47  34 

9508 

120  28  36 

1 
9497 

a  Arietis 

W. 

75  22  31 

9360 

77    7    3 

9346 

78  51  55 

9334 

80  37    5 

9399 

Aldebamn 

W. 

42     1   18 

9991 

43  49  14 

9910 

45  37  27 

9199 

47  25  56 

9188  ; 

Regulus 

E. 

38    9  31 

9999 

36  21  47 

9918 

34  33  47 

9908 

32  45  32 

9198 

Mars 

E. 

52  38  49 

9130 

50  48  36 

9190 

48  58    8 

9111 

47    7  26 

9109 

Jupiter 

E. 

71  43  16 

9183 

69  54  23 

9179 

68    5  13 

9161 

66  15  47 

9150 

Spica 

E. 

91  43  37 

9939 

89  56    7 

9998 

88    8  21 

9916 

86  20  18 

9906  , 

1 

16 

Aldebaran 

W. 

56  32  13 

9140 

58  22  11 

9139 

60  12  22 

9193 

62    2  46 

1 
9116 

Saturn 

W. 

33  22  46 

9189 

35  11  30 

9176 

37    0  33 

9165 

38  49  53 

9155 

Mars 

E. 

37  50  48 

9067 

35  58  58 

9061 

34    6  59 

9057 

32  14  54 

9055 

Jupiter 

E. 

57    4  43 

9103 

55  13  48 

9094 

53  22  39 

9086 

51  31   18 

9078 

Spica 

E. 

77  16  16 

9159 

75  26  46 

9150 

73  37    3 

9149 

71  47    8 

9136 

1 

17 

Aldebaran 

W. 

71  17  27 

9085 

73    8  50 

9080 

75    0  20 

9075 

76  51  57 

9079 

Saturn 

W. 

48    0    0 

9116 

49  50  &5 

9109 

51  4)  20 

9104 

53  32  13 

9100  ! 

Pollux 

W. 

29  21  23 

9491 

31     4  28 

9381 

32  48  30 

9348 

34  33  20 

9390 

Jupiter 

E. 

42  11  50 

9047 

40  19  29 

9049 

38  27     1 

9039 

36  34  27 

9035  | 

Spica 

E. 

62  a5    6 

9107 

60  44  18 

9103 

58  53  24 

9100 

57    2  25 

9098  1 

18 

Aldebaran 

W. 

86  11    2 

9064 

88    2  57 

9064 

89  54  52 

9065 

91  46  45 

9066 

Saturn 

W. 

62  47  55 

9088 

64  39  12 

9088 

66  30  29 

9089 

68  21  45 

9090 

Pollux 

W. 

43  25  53 

9931 

45  13  34 

9991 

47     1  30 

9913 

48  49  38 

9906  j 

Spica 

E. 

47  46  56 

9097 

45  55  52 

9099 

44    4  52 

9103 

42  13  57 

9107  i 

Autares 

E. 

93  36  37 

9198 

91  46  20 

9198 

89  56    4 

9199 

88    5  49 

9130 

19 

Saturn 

W. 

77  37  17 

9107 

79  28    6 

9113 

81   18  46 

9118 

83    9  17 

9195 

Pollux 

W. 

57  52    5 

9194 

59  40  41 

9196 

61  29  15 

9198 

63  17  45 

9909 

Spica 

E. 

33    1  36 

9147 

31  11  48 

9159 

29  22  19 

9174 

27  33  13 

9199 

Antares 

E. 

78  55  34 

9151 

77    5  52 

9157 

75  16  20 

9165 

73  26  59 

9173 

20 

Pollux 

W. 

72  18  26 

9933 

74    6    4 

9943 

75  53  28 

9959 

77  40  38 

9969 

Regulus 

W. 

35  46  51 

9155 

37  36  27 

9164 

39  25  49 

9174 

41   14  55 

9186 

Mars 

W. 

23  26  48 

9190 

25  17  17 

9191 

27    7  44 

9194 

28  58    6 

9130 

Antares 

E. 

64  23  44 

9996 

62  35  55 

9939 

60  48  25 

9953 

59     1   16 

9968 

21 

Pollux 

W. 

86  32  17 

9395 

88  17  40 

9339 

90    2  43 

9354 

91  47  24 

9369 

Regulus 

W. 

50  15  58 

9949 

52    3  12 

9964 

53  50    5 

9978 

55  36  37 

9994 

Mars 

W. 

38    7    5 

9177 

39  56    7 

9190 

41  44  50 

-9909 

43  33  14 

9916 

Jupiter 

W. 

17  23  33 

9906 

19  11  52 

9990 

20  59  49 

9935 

22  47  24 

9950 

Antares 

E. 

50  11  29 

2357 

48  26  52 

9378 

46  42  45 

939g 

44  59    9 

9499 

22 

Regulus 

W. 

64  23  33 

9373 

66    7  46 

9391 

67  51  34 

9408 

69  34  57 

9495 

Mars 

W. 

52  29  55 

9991 

54  16    7 

9307 

56     1  56 

9394 

57  47  20 

J341 

Jupiter 

W. 

31  39  37 

9330 

33  24  53 

9347 

35    9  44 

9364 

36  54  10 

9389 

Antares 

E. 

36  30    5 

9563 

34  50  19 

9597 

33  11  20 

9635 

31  33  12 

9676 

Venus 

E. 

111  24     1 

9505 

109  42  55 

9594 

108    2  15 

9543 

106  22     1 

• 

9561 

23 

Regulus 

W. 

78    5  42 

9514 

79  46  36 

9539 

81  27    5 

9550 

83    7    9 

9567 

XVI. 


MARCH,    1886. 


53 


GREENWICH  MEAN  TIME. 


LUNAR  DISTANCE8. 


9 
+-J3 

W 


14 


15 


Hi 


17 


18 


19 


20 


21 


22 


23 


Name  and  Direction 
of  Object. 


Mars  E . 

Jupiter  £ . 

Sun  W. 

a  Arietis  W. 

Aldebaruii  VV. 

Regulus  E  . 

Mars  E  . 

Jupiter  E . 

Spica  E . 

Aldebaruu  W. 

Saturn  W. 

Mars  E . 

Jupiter  E . 

Spica  E . 

Alctelmrun  W. 

Saturn  W. 

Pollux  W. 

Jupiter  E . 

Spica  E  . 

Aldebaraii  W. 

Saturn  W. 

Pollux  W. 

Spica  E . 

Aji  tare s  E  . 

Saturn  W. 

Pollux  W. 

Spica  E . 

AJitaren  E . 

Pollux  W. 

Regulus  VV. 

Mars  W. 

Antares  E . 

• 

Pollux  W. 

Regulus  W. 

Mars  W. 

Jupiter  W. 

Antares  E . 

Regulus  W. 

Mars  W. 

Jupiter  W. 

Antares  E . 

Venus  -  E  . 

Regulus  W. 


P.  L. 

Midnight. 

of 

Diff. 

O           i        II 

59  57    6 

9173 

78  55  55 

9930 

122    9  54 

3485 

82  22  32 

3311 

49  14  41 

3178 

30  57    2 

9189 

45  16  30 

3094 

64  26    4 

9140 

84  31  59 

9196 

63  53  21 

9108 

40  39  28 

9146 

30  22  45 

3053 

49  39  45 

3071 

69  57    3 

3138 

78  43  39 

3070 

55  23  12 

3096 

36  18  50 

9996 

34  41  47 

9039 

55  11  22 

9096 

93  38  36 

9068 

70  13    0 

9099 

50  37  56 

9901 

40  23    9 

9113 

86  15  36 

9133 

84  59  38 

9139 

65    6    9 

9907 

25  44  33 

9311 

71  37  51 

3183 

79  27  33 

3374 

43    3  44 

3197 

30  48  20 

9137 

57  14  30 

9984 

93  31  43 

9386 

57  22  46 

9309 

45  21  17 

9931 

24  34  37 

9966 

43  16    6 

9447 

71    17  56 

9443 

59  32  20 

9358 

38  38  1 1 

3399 

29  56    0 

3731 

104  42  13 

3580 

84  46  49 

9685 

P.L. 

XV*. 

of 

Diff. 

O           1        II 

58    7  56 

9161 

77    8  12 

8918 

123  51  28 

8475 

84    8  16 

9300 

51    3  42 

9168 

29    8  18 

9180 

43  25  21 

9086 

62  36    6 

9130 

82  43  25 

9186 

65  44    8 

9101 

42  29  17 

9137 

28  30  34 

3053 

47  48     1 

3064 

68    6  47 

3199 

80  35  25 

9067 

57  14  17 

9094 

38    4  55 

9976 

32  49    3 

9030 

53  20  16 

9095 

95  30  24 

9079 

72    4  12 

9095 

52  26  22 

9197 

38  32  29 

9119 

84  25  27 

9136 

86  49  48 

9141 

66  54  26 

9919 

23  56  22 

9335 

69  48  56 

9191 

8L  14  11 

9985 

44  52  16 

9910 

32  38  22 

9146 

55  28    7 

9300 

95  15  39 

9409 

59    8  32 

9394 

47    8  59 

9945 

26  21  27 

9981 

41  33  38 

9473 

73    0  30 

9460 

61   16  55 

9375 

40  21  47 

9417 

28  19  48 

9779 

103    2  51 

9599 

86  26    4 

9604 

P.L. 

XVIII* 

of 

DiA 

O          i        n 

56  18  29 

9151 

75  20  11 

9906 

125  33  17 

OJJUL 

85  54  16 

9989 

52  52  58 

9158 

27  19  21 

9173 

41  34    0 

9079 

60  45  53 

9190 

80  54  36 

S176 

67  35    5 

9095 

44  19  20 

9199 

26  38  23 

9055 

45  56    7 

9058 

66  16  22 

9116 

82  27  15 

9065 

59    5  26 

9091 

39  51  30 

9358 

30  56  16 

9098 

51  29    9 

9096 

97  22    7 

9075 

73  55  19 

9098 

54  14  54 

9195 

36  41  59 

9197 

82  35  23 

9140 

88  39  45 

9149 

68  42  35 

9918 

22    8  46 

9964 

68    0  15 

9909 

83    0  32 

9996 

46  40  29 

9993 

34  28  11 

9156 

53  42    8 

9318 

96  59  11 

9419 

60  53  56 

9341 

48  56  20 

9960 

28    7  54 

9998 

39  51  47 

9501 

74  42  39 

9478 

63     1     6 

9399 

42    4  58 

9434 

26  44  43 

9899 

101  23  55 

9619 

88    4  54 

9081 

xxi*. 


O  I        ii 

54  28  47 
73  31  52 

127  15  20 
87  40  31 
54  42  29 
25  30  13 
39  42  29 
58  55  25 

79  5  33 

69  26  12 
46  9  35 

24  46  15 
44  4  3 
64  25  48 

84  19  8 
60  56  39 
41  38  31 
29  3  26 

49  38  2 

99  13  44 

75  46  21 
56  3  29 
34  51  41 

80  45  25 

90  29  29 

70  30  36 
20  21  54 
66  11  51 

84  46  34 
48  28  23 
36  17  46 
51  56  35 

98  42  19 
62  38  '56 

50  43  19 
29  53  57 
38  10  35 

76  24  23 
64  44  52 
43  47  44 

25  10  53 

99  45  26 

89  43  20 


P.L. 

of 

Diff. 


9140 
9194 

9455 
9979 
9149 
9166 

3073 
8111 
3167 

8090 
3133 
8060 
8058 
3111 

9064 
8089 
8844 
8097 
9096 

9080 
9109 
9194 
9136 
9145 

9159 


9300 

9914 

9311 
9935 
9166 
9337 

9436 
9357 
9975 
9313 
9531 

9496 
9410 
9459 


54 


MARCH,    1886. 


XVII 


GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES. 

• 

ja   . 

r 

23 

Name  and  Direction 
of  Object. 

Noou. 

66  28  13 

P.L. 

of 
Diff. 

III* 

O          '         /' 

68  II     9 

P.L. 

of 
Diff. 

\qh. 

P.L. 

of 

Diff. 

LX*. 

P.L. 

of 

Diff. 

Mars 

W. 

9497 

9445 

O          1         II 

69  53  40 

9469 

Q          i         It 

71  35  46 

I 
9480 

Jupiter 

W. 

45  30    5 

9470 

47  12     1 

2487 

48  53  32 

9505 

50  34  38 

9599 

Spica 

w. 

24  57  42 

2604 

26  36  31 

9619 

28  15    9 

9699 

29  53  34 

9633 

a  Aquilee 

E. 

73  39  55 

3001 

72    9  44 

3099 

70  40    7 

3057 

69  11     5 

3087 

Venus 

E. 

98    7  23 

9657 

96  29  46 

9678 

94  52  36 

9697 

93  15  52 

97J6 

24 

Regulus 

VV. 

91  21  23 

9656 

92  59    2 

9674 

94  36  17 

9691 

96  13    9 

9707 

Mars 

W. 

80    0    5 

9568 

81  39  44 

9585 

83  18  59 

9602 

84  57  51 

9690 

Jupiter 

W. 

58  54     0 

9610 

60  32  41 

9698 

62  10  58 

9645 

62  48  52 

9669 

Spica 

W. 

;*8     1  36 

9698 

39  38  19 

9713 

41   14  42 

9797 

42  50  46 

2749 

a  Aquiiue 

E. 

61  55  17 

3951 

60  30    8 

3988 

59    5  42 

3396 

57  42     1 

3366  ! 

Venus 

E. 

85  18  40 

9814 

&3  44  30 

9833 

82  10  45 

9859 

80  37  24 

9870 

Sun 

E. 

123  58  33 

9997 

122  28  17 

3016 

120  58  24 

3034 

1 19  28  54 

3069  | 

25 

Jupiter 

W. 

71  52  48 

9743 

73  28  31 

2758 

75    3  54 

9779 

76  38  58 

9787 

Spica 
Venus 

W. 

50  46  13 

9815 

52  20  22 

9899 

53  54  12 

2843 

55  27  44 

9857 

E. 

72  56  33 

9960 

71  25  30 

9977 

69  54  49 

9994 

68  24  29 

3011    ! 

Fomalhaut 

E. 

82  20  56 

3139 

80  53  25 

3150 

79  26  16 

3ie8 

77  59  29 

3188  ' 

Sun 

E. 

112    6  55 

3141 

110  39  &5 

3158 

109  12  35 

3174 

107  45  55 

3190 

26 

Jupiter 

W. 

84  29  41 

9855 

86    2  57 

9867 

87  35  58 

9880 

89    8  43 

9891 

Spica 

W. 

63  11     5 

9991 

64  42  57 

9934 

66  14  33 

9946 

67  45  54 

9957 

Venus 

E. 

60  57  49 

inAfi 

59  29  25 

3109 

58     1    18 

3116 

56  33  28 

3199 

Fomalhaut 

E. 

70  51   17 

3985 

69  26  48 

3306 

68    2  43 

3396 

66  39    2 

3347 

a  Pegasi 

E. 

85  15  45 

3169 

83  48  59 

3183 

82  22  29 

3197 

80  56  16 

3910 

Sun 

E. 

100  37  11 

3964 

99  12  17 

3978 

97  47  40 

3991 

96  23  18 

3304 

27 

Spica 

W. 

75  19  21 

3006 

76  49  26 

3015 

78  19  20 

3094 

79  49    3 

3031 

Antares 

W. 

30  37  28 

3933 

32    2  58 

3999 

,33  28  41 

3913 

34  54  35 

3908 

Venus 

E. 

49  16    8 

3190 

47  51  47 

3900 

46  25  38 

3910 

44  59  41 

3990 

Fomalhaut 

E. 

59  46  47 

3459 

58  25  37 

3484 

57    4  55 

3510 

55  44  42 

3537 

a  Pegasi 

E. 

73  49  18 

3981 

72  24  44 

3994 

71     0  26 

3308 

69  36  24 

3399  1 

Sun 

E. 

89  24  58 

3360 

88     1  56 

3370 

86  39    5 

3379 

85  16  25 

3388 

28 

Spica 

W. 

87  15  26 

3064 

88  44  20 

3069 

90  13    7 

3074 

91  41  48 

3078 

Antares 

W. 

42    5  41 

3187 

43  32    6 

3184 

44  58  34 

3189 

46  25    5 

3180 

Venus 

E. 

37  52  39 

3961 

36  27  42 

3969 

35    2  54 

3976 

33  38  14 

3989 

Fomalhaut 

E. 

49  11  18 

3689 

47  54  19 

3796 

46  37  59 

3764 

45  22  19 

3805 

a  Pegasi 

E. 

62  40  18 

3394 

61   17  55 

3410 

59  55  50 

3495 

58  34    2 

3441 

Sun 

E. 

78  25  24 

3494 

77    3  35 

3431 

75  41  53 

3435 

74  20  16 

3440 

29 

Antares 

W. 

53  38    8 

3179 

55    4  51 

3170 

56  31  36 

3168 

57  58  24 

3166 

a  Pegasi 

E. 

51  49  49 

3533 

50  30     1 

3555 

49  10  37 

3577 

47  51  38 

3609 

Sun 

E. 

67  33  23 

3456 

66  12  10 

3458 

64  50  59 

3460 

63  29  50 

3460 

30 

Antares 

W. 

65  13    6 

3159 

66  40  13 

3148 

68    7  25 

3144 

69  34  41 

3139 

a  Pegasi 

E. 

41  24    6 

3760 

40    8  22 

3801 

38  53  21 

3848 

37  39    8 

3900 

Sun 

E. 

56  44    6 

3458 

55  22  55 

3455 

54     1  41 

3454 

52  40  25 

3451 

31 

Antares 

W. 

76  52  22 

3117 

78  20  11 

3111 

79  48    7 

3105 

81   16  10 

3100 

a  Aquilse 

W. 

36    4    3 

4648 

37    5  47 

4534 

38    9    9 

4431 

39  14    2 

4339 

Sun 

E. 

45  53  13 

3439 

44  31  33 

3498 

43    9  48 

3493 

41  47  57 

3418 

XVIII. 
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1 

GREENWICH  MEAN  TIME. 

■ 

LUNAR  DISTANCES. 

• 
JO    . 

w 

23 

Name  aud  Direction 
of  Object. 

Midnight. 

P.L. 

of 

Diff. 

XVb. 

P.L. 

of 

Diff. 

xvinh. 

P.L. 

of 

Diff. 

XXlb. 

P.L. 

of 

Diff. 

Mars 

W. 

O           '           // 

73  17  27 

9498 

O          1         II 

74  58  43 

9515 

76  39  35 

9533 

O          i        It 

78  20    2 

S561 

Jupiter 

W. 

52  15  20 

3540 

53  55  .'57 

9559 

55  35  29 

9577 

57  14  56 

9503 

Spica 

W. 

31  31  44 

9644 

&3    9  39 

9657 

34  47  16 

9671 

36  24  35 

9684 

«  Aquila? 

E. 

67  42  3!) 

3117 

66  14  50 

3148 

64  47  39 

3189 

63  21     8 

3915 

, 

Venus 

E. 

91  39  34 

9736 

90    3  42 

9756 

88  28  16 

9775 

86  53  15 

9795 

24 

Regulus 

W. 

97  49  39 

9795 

99  25  46 

9741 

101     1  31 

9757 

102  36  55 

9773 

Mars 

W. 

86  3*i  19 

9637 

88  14  24 

9653 

89  52    7 

9669 

91  29  29 

9684 

Jupiter 

w. 

t'ti  26  23 

9678 

67    3  32 

9695 

68  40  19 

9711 

70  16  44 

9797 

Spica 

w. 

44  26  30 

9757 

46     1  55 

9779 

47  37    0 

9786 

49  11  46 

9801 

u  Aquila* 

E. 

56  19    6 

3409 

54  57    0 

3453 

53  35  43 

3499 

52  15  18 

3548 

Venus 

E. 

79    4  27 

9889 

77  31  54 

9907 

75  59  44 

9995 

74  27  57 

9943 

Sun 

E. 

117  59  46 

3070 

116  31     0 

3089 

115    2  37 

3106 

113  34  35 

3194 

25 

Jupiter 

W. 

78  13  43 

9*01 

79  48    9 

9815 

81  22  17 

9898 

82  56    8 

9849 

Spicn 

W. 

57     0  58 

9870 

58  33  55 

9883 

60    6  35 

9897 

61  38  58 

9909 

1 

Vewus 

E. 

m  54  30 

3097 

65  24  51 

3043 

63  55  32 

3058 

62  26  31 

3073 

1 
I 

Foiiml  haul 

E. 

76  33    5 

3907 

75    7    4 

3995 

73  41  25 

3945 

72  16    9 

3965 

, 

Sun 

E. 

106  19  34 

3905 

104  53  31 

3991 

103  27  47 

3936 

102    2  21 

3950 

1  26 

Jupiter 

W. 

90  41   14 

9901 

92  13  31 

9919 

93  45  34 

9994 

95  17  23 

9933 

J 

Spicu 

W. 

09  17     1 

9967 

70  47  55 

9977 

72  18  36 

9986 

73  49    4 

9997 

Venus 

E. 

55    5  54 

3149 

53  38  35 

3155 

52  11  32 

3167 

50  44  43 

3178 

Eomallimit 

E. 

65  15  45 

3369 

63  52  53 

3390 

62  30  25 

3413 

61    8  23 

3436 

u  Pegu  si 

E. 

79  30  19 

3995 

78    4  39 

3939 

76  39  16 

3953 

75  14    9 

«39KX> 

C7 

Sun 

E. 

94  59  \l 

3316 

93  35  18 

3397 

92  11  38 

3339 

90  48  12 

3350 

27 

Spicu 

W. 

81    18  37 

3039 

82  48    2 

3046 

84  17  18 

3059 

85  46  26 

i 
3059 

* 

Aiitarew 

W. 

36  20  37 

3900 

37  46  46 

3196 

39  13    0 

3199 

40  39  19 

3189 

Venus 

E. 

43  33  56 

3930 

42    8  22 

3938 

40  42  58 

3947 

39  17  44 

3954 

i 

Fomalluvit 

E. 

54  24  59 

3565 

53    5  46 

3593 

51  47    4 

3693 

50  28  54 

3654 

i 

u  Ppgasi 

E. 

68  12  38 

3336 

66  49    8 

3351 

65  25  55 

3365 

64    2  58 

3379 

Sun 

E. 

83  53  55 

3397 

82  31  35 

3404 

81    9  23 

3419 

79  47  20 

3418 

28 

8  pica 

W. 

93  10  24 

3089 

94  38  55 

3086 

96    7  22 

3088 

97  35  46 

3091 

• 

A  n  tan  > 

W. 

47  51  38 

3178 

49  18  13 

3178 

50  44  49 

3176 

52  11  27 

3173 

Venus 

E. 

32  13  41 

3988 

30  49  15 

3999 

29  24  54 

3997 

28    0  39 

3301 

Fomalhaut 

E. 

44     7  22 

3850 

42  53  11 

3899 

41  39  50 

3951 

40  27  22 

4010 

a  Pegasi 

E. 

57  12  32 

3458 

55  51  21 

3476 

54  30  30 

3494 

53    9  59 

3513 

Sun 

E. 

72  58  45 

3445 

71  37  19 

3448 

70  15  57 

3459 

68  54  39 

3454 

29 

AiiUuch 

W. 

59  25  14 

3163 

60  52    7 

3161 

62  19    3 

3158 

'  63  46    3 

3155 

a  Pegasi 

E. 

46  33    6 

3698 

45  15    2 

3657 

43  57  29 

3688 

42  40  29 

3793 

Sun 

E. 

6*2    8  41 

3461 

60  47  33 

3461 

59  26  25 

3460 

58    5  16 

3459 

30 

Antaws 

W. 

71     2    3 

3135 

72  29  30 

3131 

73  57    2 

3197 

75  24  39 

3199 

a  Pegasi 

E. 

36  25  48 

3957 

35  13  26 

4099 

34    2    8 

4095 

32  52    1 

4178 

Sun  ' 

E. 

51   19    6 

3448 

49  57  44 

3445 

48  36  18 

9441 

47  14  48 

3437 

31 

AntarcH 

W. 

82  44  20 

3093 

84  12  38 

3087 

85  41    3 

3068 

87    935 

3075 

a  Aquilue 

W. 

40  20  19 

4954 

41  27  54 

4178 

42  36  41 

4108 

43  46  35 

4043 

Sun 

E. 

40  26     1 

3419 

39    3  58 

3407 

37  41  49 

3400 

36  19  33 

3394 

56 


APRIL,    1886. 


I. 


AT  GREENWICH  APPARENT  NOON. 


S 

O 

I 


Thur. 

Frid. 

Sat. 

SUN. 

Mon. 

Tues. 

Wed. 
Thur. 
Frid. 

Sat. 

SUN. 
Mon. 

Tues. 
Wed. 
Thur. 

Frid. 

Sat. 
SUN. 

Mon. 

Tues. 

Wed. 

Thur. 

Frid. 

Sat. 

SUN. 

Mon. 

Tues. 

Wed. 
Thur. 
Frid. 

Sat 


a 

o 

s 

O 
« 


1 

2 
3 

4 
5 
6 

7 
8 
9 

10 
11 
12 

13 
14 
15 

16 
17 
18 

19 
20 
21 

22 
23 
24 

25 
26 
27 

28 
29 
80 

31 


THE  SUN'S 


Apparent 
Right  Asoonsioii. 


h      ro        s 

0  42  58.73 

0  46  37.25 

0  50  15.91 

0  53  54.72 

0  57  33.70 

1  1  12.87 

1  4  52.22 
1  8  31.79 

1  12  11.59 

1  15  51.62 

1  19  31.92 

1  23  12.49 

1  26  53.34 

1  30  34.50 

1  34  15.99 

1  37  57.82 

1  41  40.02 

1  45  22.60 

1  49  5.58 

1  52  48.98 

1  56  32.82 

2  0  17.11 
2  4  1.86 
2  7  47.08 

2  11  32.81 

2  15  19.05 

2  19  5.80 

2  22  53.07 

2  26  40.88 

2  30  29.23 

2  34  18.12 


Diff.  for 
1  Hoar. 


Apparent 
Declination. 


// 


9.103  N.  4  37  25.5 
9.108  5  0  30.4 
9.114         5  23  30.0 


9.121 
9.128 
9.136 

9.144 
9.153 
9.163 

9.173 
9.184 
9.196 

9.209 
9.222 
9.236 

9.250 
9.266 
9.283 

9.300 
9.318 
9.336 

9.355 
9.375 
9.396 

9.417 
9.438 
9.459 

9.481 
9.503 
9.526 

9.548 


5  46  23.9 

6  9  11.8 
6  31  53.3 

6  54  28.1 

7  16  55.8 

7  39  16.1 

8  1  28.7 
8  23  33.1 

8  45  29.0 

9  7  16.1 
9  28  54.0 
9  50  22.5 

10  11  41.2 

10  32  49.7 

10  53  47.8 

11  14  35.1 
11  35  11.4 

11  55  36.3 

12  15  49.6 
12  35  50.8 

12  55  39.7 

13  15  15.9 
13  34  39.1 

13  53  49.0 

14  12  45.4 
14  31  27.8 
14  49  56.0 

N.15    8  9.6 


Diff.  for 
I  Hour. 


+57.81 
57.60 
57.37 

+57.12 

56.86 
56.59 

+56.29 
56.00 
55.68 

+55.35 
55.00 
54.65 

+54.28 
53.89 
53.48 

+53.07 
52.63 
52.19 

+51.73 
51.27 
50.79 

+50.30 
49.79 
49.27 

+48.74 
48.19 
47.63 

+47.06 
46.47 
45.87 

+45.26 


Semi- 
diameter. 


6 
6 
6 


a 


2.04 
1.76 
1.48 


6  1.20 

6  0.92 

6  0.65 

6  0.38 

6  0.11 

5  59.84 

5  59.58 

5  59.31 

5  59.05 

5  58.79 

5  58.53 

5  58.26 

5  58.00 

5  57.74 

5  57.48 

5  57.22 

5  56.96 

5  56.70 

5  56.44 

5  56.18 

5  55.92 

5  55.66 

5  55.41 

5  55.16 

5  54.91 

5  54.66 

5  54.42 


15  54.18 


8i<lere«  I 

Time  of 

Serai - 

diameter 

Passing 

Meridian. 


.64.51 
64.53 
64.55 

64.58 
64.60 
64.63 

64.66 
64.70 
64.73 

64.77 
64.81 
64.86 

64.90 
64.95 
65.00 

65.06 
65.11 
65.17 

65.23 
65.29 
65.35 

65.42 
65.49 
65.56 

65.63 
65.70 
65.77 

65.85 
65.92 
66.00 

66.07 


Equation  of 

Time, 

to  be 

A  dried  to 


Subtracted 

from 
Apparent 

Time. 


0  0.23 

0  14.91 

0  29.22 

0  43.15 

0  56.69 
1.  9.81 

1  22.49 

1  34.72 

1  46.50 

1  57.80 

2  8.59 
2  18.87 
2  28.65 

2  37.91 

2  46.63 

2  54.81 

3  2.45 


m        h 

3  53.60 

3  35.62 

3  17.78 

3  0.08 

2  42.55 

2  25.21 

2  8.07 

1  51.14 

1  34.42 

1  17.95 

1  1.74 

0  45.80 

0  30.14 

0  14.79 


Diff.  for 
1  Hoar. 


0.751 
0.746 
0.740 

0733 
0.726 
0.718 

0.710 
0.701 
0.691 

0.681 
0.670 
0.658 

0.645 
0.632 
0.618 

0.604 
0.588 
0.572 

0.555 
0.537 
0.519 

0.500 
0.480 
0.459 

0.438 
0.417 
0.396 

0.374 
0.352 
0.329 

0.307 


Nonk~The  mm  lime  of  semidiameter  paving  may  be  found  by  subtracting  0M8  from  the  sidereal  time. 

The  sign  +  prefixed  to  the  hourly  change  of  declination  indicates  that  north  declinations  are  increasing. 


n. 
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AT-  GREENWICH  MEAN  NOON. 

• 
M 

s 

• 

o 

4 

. 

*» 

a 

o 

3 
• 
•*» 

o 

« 

1 

THE 

8UN'8 

Equation  of 

Time, 

to  be 
Subtracted 

from 

Diff.  for 
1  Hour. 

8idereal 

Time, 

or 

Right  Ascension 

of 

Mean  Sun. 

Apparent 
Right  Ascension. 

Diff.  for 
1  Hour. 

Apparent 
Declination 

Diff.  for 
1  Hoar. 

Added  to 
Mean  Time. 

Thur. 

h      m        ■ 

0  42  58.14 

s 
9.105 

N     4°  37  21/7 

+57.82 

m       s 

3  53.65 

s 
0.751 

h      m       s 

0  39    4.49 

Frid. 

2 

0  46  36.71 

9.110 

5    0  26.9 

57.61 

3  35.67 

0.746 

0  43     1.04 

Sat. 

3 

0  50  15.41 

9.116 

5  23  26.8 

57.38 

3  17.82 

0.740 

0  46  57.59 

SUN 

4 

0  53  54.26 

9.123 

5  46  21.0 

+57.13 

3    0.12 

0.733 

0  50  54.14 

Mon. 

5 

0  57  33.29 

9.130 

6    9    9.2 

56.87 

2  42.59 

0.726 

0  54  50.70 

!  Tues. 

6 

1     1    12.50 

9.138 

6  31  51.0 

56.60 

2  25.25 

0.718 

0  58  47.25 

|  Wed. 

7 

1     4  51.90 

9.146 

6  54  26.1 

+56.31 

2     8.10 

0.710 

1     2  43.80 

|  Thur. 

8 

1     8  31.51 

9.155 

7  16  54.1 

56.01 

1  51.16 

0.701 

1     6  40.35 

Frid. 

9 

1   12  11.35 

9.165 

7  39  14.7 

55.69 

1  34.44 

0.691 

1    10  36.91 

Sat. 

10 

1   15  51.42 

9.175 

8     1  27.5 

+55.36 

1   17.96 

0.681 

1    14  33.46 

SUN. 

11 

1   19  31.76 

9.186 

8  23  32.1 

55.01 

1     1.75 

0.670 

1    18  30.01 

Mon. 

12 

1  23  12.37 

9.198 

8  45  28.3 

54.66 

0  45.81 

0.658 

1  22  26.56 

Tues. 

13 

1  26  53.26 

9/211 

9     7  15.6 

+54.29 

0  30.14 

0.645 

1  26  23.12 

Wed. 
•  Thur. 

14 
15 

1  30  34.46 
1  34  15.99 

9.224 
9.238 

9  28  53.8 
9  50  22.5 

53.90 
53.49 

0  14.79 

0.632 
0.618 

1  30  19.67 
1  34  16.22 

0    0.23 

Frid. 

16 

1  37  57.86 

9.252 

10  11  41.4 

+53.08 

0  14.91 

0.604 

1  38   12  77 

Sat. 

17 

1  41  40.10 

9.268 

10  32  50.1 

52.64 

0  29.23 

0.588 

1  42     9.33 

SUN. 

i 

18 

1  45  22.72 

9.284 

10  53  48.4 

52/20 

0  43.16 

0.572 

1  46     5.88 

Mon. 

19 

1  49     5.74 

9.301 

11   14  35.9 

+51.74 

0  56.70 

0.555 

1  50    2.44 

Tues. 

20 

1  52  49.17 

9.319 

11  35  12.4 

51.28 

1     9.82 

0.537 

1  53  58.99 

Wed. 

21 

1  56  33.04 

9.337 

11  55  37.5 

50.80 

1  22.50 

0.519 

1  57  55  54 

i 

Thur. 

22 

2     0  17.36 

9.356 

12  15  50.9 

+50.31 

1  34.73 

0.500 

2     1  52  09 

;  Frid. 

23 

2     4     2.14 

9.376 

12  35  52.3 

49.80 

1  46.51 

0.480 

2     5  48.65 

Sat. 

24 

2     7  47.39 

9.397 

12  55  41.3 

49/28 

1  57.81 

0.459 

2     9  45.20 

1  SUN.\2b 

2   11  33.14 

9.418 

13  15  17.6 

+48.75 

2     8.61 

0.438 

2   13  41.75 

Mon. 

26 

2  15  19.41 

9.439 

13  34  40.9 

48.20 

2  18.89 

0.417 

2  17  38.30 

!  Tues. 

27 

2   i9     6.19 

9.460 

13  53  51.0 

47.64 

2  28.67 

0.396 

2  21  34.86 

|  Wed. 

28 

2  22  53.49 

9.482 

14  12  47.5 

+47.06 

2  37.93 

0.374 

2  25  31.41 

1  Thur. 

29 

2  26  41.32 

9.504 

14  31  30.0 

46.47 

2  46.65 

0.352 

2  29  27.97 

Frid. 

30 

2  30  29.69 

9.527 

14  49  58/2 

45.87 

2  54.83 

0.329 

2  33  24.52 

Sat. 

31 

2  34  18.60 

9.549 

N.  15    8  11.9 

+45.26 

3    2.48 

0.307 

2  37  21.08 

NOTK.— Th 
Th 
arc 

e  semidiaroeter  for  u 
e  sign  +  prefixed  to 
» increasing. 

nean  noon 
tbe  hourly 

may  be  assumed  tbe  same  as  tl 
ir  change  of  declination  indicate 

ist  for  apparent 
« that  north  dec 

noon, 
linations 

Diff.  for  1  Hour, 
+  9-.8S65. 
(Table  III.) 
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111. 


AT  GREENWICH  MEAN  NOON. 


a 

© 

J3 


C 


1 

2 
3 

4 
5 
6 

7 
8 
9 

10 
11 
12 

13 
14 
15 

16 
17 
18 

19 
20 
21 

22 
23 
24 

25 
26 
27 

28 

29. 

30 

31 


3 


91 
92 
93 

94 
95 
96 

97 
98 
99 

100 
101 
102 

103 
104 
105 

106 
107 
108 

109 
110 
111 

112 
113 
114 

115 
116 
117 

118 
119 
120 

121 


THE  SUN'S 


TRUE  LONGITUDE. 


// 


11  41  22.6 

12  40  31.0 

13  39  37.5 

14  38  42.0 

15  37  44.5 

16  36  44.9 

17  35  43.1 

18  34  39.1 

19  33  32.8 

20  32  24.2 

21  31   13.3 

22  30    0.2 

23  28  44.9 

24  27  27.3 

25  26    7.5 

26  24  45.5 

27  23  21.4 

28  21  55.4 

29  20  27.4 

30  18  57.6 

31  17  26.0 

32  15  52.7 

33  14  17.7 

34  12  41.0 

35  11     2.8 

36  9  23.1 

37  7  41.8 

38  5  59.0 

39  4  14.7 

40  2  28.9 

41  0  41.5 


41  15.1 
40  23.4 
39  29.9 

38  34.3 
37  36.7 
36  37.0 

35  35.1 
34  31.0 
33  24.6 

32  16.0 
31  5.0 
29  51.8 

28  36.4 
27  18.7 
25  58.8 

24  36.7 
23  12.5 
21  46.4 

20  18.3 
18  48.4 
17  16.7 

15  43.3 
14  8.2 
12  31.4 

10  53.1 
9  13.3 
7  31.9 

5  49.0 
4  4.6 
2  18.6 

0  31.1 


Diff.  for 
1  Hoar. 


47.89 
47.81 
47.73 

47.65 
47.56 
47.47 

47.38 
47.89 
47.20 

47.10 
47.01 
46.91 

46.83 
46.72 
46.63 

46.54 
46.46 
46.38 

46.30 
46.22 
46.15 

46.08 
46.01 
45.94 

45.87 
45.81 
45.74 

45.68 
45.62 
45.56 


145.49 


LATITUDE. 


a 


-  0.31 
0.44 
0.58 

-  0.69 
0.79 

0.88 

-0.94 
0.96 
0.95 

-  0.91 
0.84 
0.75 

-  0.63 
0.50 
0.37 

-  0.24 

-  0.11 
-f  0.02 

-f  0.12 
0.19 
0.23 

-f  0.24 
0.23 
0.19 

4-  0.11 
4-  0.01 

-  0.11 

-  0.24 
0.37 
0.50 


Logarithm 

of  the 

Radius  Vector 

of  the 

Earth. 


9.9999843 
0.0001106 
0.0002362 

0.0003611 
0.0004851 
0.0006083 

0.0007307 
0.0008524 
0.0009734 

0.0010939 
0.0012139 
0.0013334 

0.0014525 
0.0015713 
0.0016900 

0.0018086 
0.0019271 
0.0020456 

0.0021641 
0.0022825 
0.0024007 

0.0025186 
0.0026362 
0.0027533 

0.0028698 
0.0029856 
0.0031004 

0.0032141 
0.0033265 
0.0034374 


-  0.62  0.0035468 


Diff.  for 
1  Hour. 


+  52.7 
52.5 
52.2 

+  51.9 
51.5 
51.2 

+  50.9 
50.6 
50.3 

+  50.1 
19.9 
9.7 

9.6 
9.5 
9.5 

9.5 
9.5 

9.5 

9.4 
9.3 
9.2 

9.1 

8.9 
8.7 

8.4 
8.0 
7.6 

7.1 
6.5 
5.9 

+  45.3 


Mean  Time 

of 

Sidereal  Noon. 


h      m       « 

23  17  6.00 
23  13  10.10 
23  9  14.19 

23  5  18.29 
23  1  22.38 
22  57  26.47 

22  53*  30.56 
22  49  34.66 
22  45  38.75 

22  41  42.84 
22  37  46.93 
22  33  51.03 

22  29  55.13 
22  25  59.22 
22  22  3.31 

22  18  7.40 
22  14  11.50 
22  10  15.59 

22  6  19.68 
22  2  23.77 
21  58  27.87 

21  54  31.96 
21  50  36.05 
21  46  40.14 

21  42  44.23 
21  38  48.32 
21  34  52.41 

21  30  56.51 
21  27  0.61 
21  23  4.71 

21  19  8.80 


Nom— The  numbers  in  column  A  correspond  to  the  true  equinox  of  the  date;  in  oolumn  A',  to 
the  mean  equinox  of  January  0*.0. 


Diff.  for  1  Hour, 

—  9«.8296. 
(Table  IL) 
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GREENWICH  MEAN  TIME. 

• 
0 

THE  MOON'S 

• 

o 

4 

Q 
1 

SEMIDIAMJSTER. 

HORIZONTAL 

PARALLAX. 

UPPER  TRANSIT. 

AOE. 

Noon. 

Midnight. 

Noon. 

Diff.  for 
1  Hour. 

Midnight. 

Diff.  for 
1  Hoor. 

+0.81 

Meridian  of 
Greenwich. 

Diff.  for 
1  Hour. 

Noon, 
d 

26.6 

14 

51.7 

14  54.2 

54'  25^8 

+0.69 

54'  34.9 

h       m 

22  33.6 

m 
1.83 

i      2 

14 

57.1 

15     0.2 

54  45.3 

0.92 

54  56.9 

1.01 

23  17.6 

1.85 

27.6 

3 

15 

3.6 

15    7.3 

55     9.5 

1.08 

55  22.8 

1.14 

6 

28.6 

i 

15 

11.1 

15  15.0 

55  36.8 

+  1.18 

55  51.2 

+1.21 

0    2.3 

1.89 

29.6 

5 

15 

19.0 

15  23.0 

56     5.9 

1.83 

56  20.7 

1.24 

0  48.4 

1.95 

0.9 

6 

15  27.1 

15  31.1 

56  35.6 

1.24 

56  50.5 

1.24 

1  36.2 

2.04 

1.9 

7 

15 

35.1 

15  39.1 

57     5.3 

+1.23 

57  19.9 

+  1.21 

2  26.1 

2.13 

2.9 

1     8 

15  43.1 

15  47.0 

57  34.4 

1.20 

57  48.6 

1  18 

3  18.5 

2.23 

3.9 

1     9 

15 

50.8 

15  54.5 

58     2.6 

1.15 

58  16.3 

1.13 

4  13.0 

2.31 

4.9 

10 

15 

58.1 

16     1.6 

58  29.6 

+1.09 

58  42.5 

+  1.05 

5     9.0 

2.36 

5.9 

11 

16 

5.0 

16     8.1 

58  54.8 

1.00 

59     6.4 

0.93 

6     5.8 

2.36 

6.9 

12 

16 

11.0 

16  13.6 

59  17.0 

0.84 

59  26.5 

0.73 

7    2.5 

2.35 

7.9 

13 

16 

15.8 

16  17.6 

59  34.6 

+0.61 

59  41.1 

+0.46 

7  58.4 

2.31 

8.9 

14 

16 

18.8 

16  19.4 

59  45.6 

+0.28 

59  47.9 

+0.09 

8  53.2 

2.26 

9.9 

15 

16 

19.4 

16  18.7 

59  47.8 

-0.12 

59  45.1 

-0.34 

9  46.9 

2.21 

10.9 

16 

16 

17.2 

16  15.0 

59  39.7 

-0.57 

59  31.5 

-0.80 

10  39.7 

2.18 

11.9 

17 

16 

12.0 

16     8.3 

59  20.5 

1.02 

59     6.9 

1.23 

11  31.9 

2.17 

12.9 

18 

16 

3.9 

15  59.0 

58  50.9 

1.42 

58  32.8 

1.58 

12  24.0 

2.17 

13.9 

19 

15 

53.6 

15  47.8 

58  12.9 

-1.71 

57  51.7 

-1.81 

13  16.0 

2.17 

14.9 

20 

15 

41.8 

15  35.6 

57  29.5 

1.87 

57     6.9 

1.88 

14     8.0 

2.16 

15.9 

21 

15 

29.5 

15  23.4 

56  44.3 

1.86 

56  22.2 

1.81 

14  59.6 

2.13 

16.9 

22 

15 

17.6 

15  12.2 

56     0.9 

-1.73 

55  40.8 

-1.61 

15  50.4 

2.09 

17.9 

23 

15 

7.1 

15     2.6 

55  22.2 

1.47 

55     5.5 

1.31 

16  40.1 

2.04 

18.9 

24 

14 

58.6 

14  55.2 

54  50.9 

1.12 

54  38.6 

0.93 

17  28.3 

1.98 

19.9 

25 

14 

52.5 

14  50.5 

54  28.7 

-0.73 

54  21.2 

-0.51 

18  15.0 

'       1.91 

20.9 

26 

14 

49.2 

14  48.6 

54  16.4 

-0.29 

54  14.2 

-0.08 

19     0.3 

1.86 

2K9 

27 

i 
i 

14 

48.7 

14  49.5 

54  14.6 

+0.14 

54  17.5 

+0.35 

19  44.6 

1.83 

22.9 

28 

14 

51.0 

14  53.0 

54  22.9 

+0.54 

54  30.6 

+0.73 

20  28.3 

1.82 

23.9 

29 

14 

55.7 

14  58.9 

54  40.4 

0.90 

54  52.1 

1.06 

21   12.0 

1.83 

24.9 

30 

15 

2.6 

15     6.7 

55     5.7 

1.20 

55  20.8 

1.31 

21  56.4 

1.87 

25.9 

!  31 

1 

15 

11.1 

15  15.8 

55  37.0 

+1.39 

55  54.2 

+1.46 

22  42.1 

1.94 

26.9 

• 
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• 

GREENWICH  MEAN  TIME. 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 

Hour. 

Bight  Ascension. 

Diff.  for 
1  Minute. 

Declination. 

Diff.  for 
1  Minute. 

Hour. 

Right  Ascension. 

Diff.  for 
1  Minute. 

Declination. 

Diff.  for 
1  Minute. 

TH 

URSD. 

A.Y  1. 

SATUBDAY  3. 

h     m      s 

8 

O           1           II 

n 

h     m      s 

s 

o        /        * 

a 

0 

22  32  37.63 

1.9387 

8.  8  14  27.0 

8496 

0 

0    5  47.58 

1.9561 

8.  0  50  11.9 

9.755 

1 

22  34  38.94 

1.9383 

8    5  54.3 

8.564 

1 

0    7  44.98 

1.9573 

0  40  26.3 

9.765 

2 

22  36  30.23 

1.9379 

7  57  19.3 

8.609 

2 

0    9  42.45 

1.9585 

0  30  40.1 

9.774 

3 

22  38  26.49 

1.9375 

7  48  42.0 

8.641 

3 

0  11  40.00 

1.9598 

0  20  53.4 

9.783 

4 

22  40  22.73 

1.9373 

7  40    2.4 

8.679 

4 

0  13  37.63 

1.9611 

0  11    6.1 

9.799 

5 

22  42  18.96 

1.9371 

7  31  20.5 

8.717 

5 

0  15  35.34 

1.9624 

8.  0    1  18.4 

9.799 

6 

22  44  15.18 

1.9368 

7  22  36.4 

8.753 

6 

0  17  33.12 

1.9638 

N.  0    8  29.8 

9406 

7 

22  46  11.38 

1.9366 

7  13  50.2 

8.788 

7 

0  19  30.99 

1.9659 

0  18  18.4 

9419 

8 

22  48    7.57 

1.9364 

7    5     1.9 

8.893 

8 

0  21  28.95 

1.9667 

0  28    7^ 

9417 

9 

22  50    3.74 

1.9362 

6  56  11.4 

8458 

9 

0  23  26.99 

1.9681 

0  37  56.5 

9492 

10 

22  51  59.91 

1.9361 

6  47  18.9 

8.893 

10 

0  25  25.12 

1.9696 

0  47  46.0 

9496 

11 

22  53  56.07 

1.9359 

6  38  24.3 

8.996 

11 

0  27  23.35 

1.9712 

0  57  35.7 

9499 

12 

22  55  52.22 

1.9358 

6  29  27.7 

8.959 

12 

0  29  21.67 

1.9728 

1     7  25.5 

9432 

13 

22  57  48.37 

1.9358 

6  20  29.2 

8.999 

13 

0  31  20.09 

1.9745 

1   17  15.5 

9434 

14 

22  59  44.52 

1.9359 

6  11  28.7 

9.024 

14 

0  33  18.61 

1.9762 

1  27    5.6 

9435 

15 

23    1  40.68 

1.9360 

6    2  26.3 

9.056 

15 

0  35  17.23 

1.9779 

1  36  55.7 

9435 

16 

23    3  36.84 

1.9360 

5  53  22.0 

9.087 

16 

0  37  15.95 

1.9796 

1  46  45.8 

9.834 

17 

23    5  33.00 

1.9361 

5  44  15.9 

9.117 

17 

0  39  14.78 

1.9813 

1  56  35.8 

9433 

18 

28    7  29.17 

1.9369 

5  35    8.0 

9.147 

18 

0  41   13.71 

1.9831 

2    6  25.8 

9439 

19 

23    9  25.a5 

1.9364 

5  25  58.3 

9.176 

19 

0  43  12.75 

1.9850 

2  16  15.6 

9499 

20 

23  11  21.54 

1.9366 

5  16  46.9 

9.904 

20 

0  45  11.91 

1.9869 

2  26    5.2 

9496 

21 

23  13  17.74 

1.9388 

5    7  33.8 

9.939 

21 

0  47  11.18 

1.9888 

2  35  54.7 

9499 

22 

23  15  13.96 

1.9371 

4  58  19.1 

90)59 

22 

0  49  10.57 

1.9907 

2  45  43.9 

9417 

23 

23  17  10.19 
F 

1.9374 

RIDA1 

S.  4  49    2.7 
I  2. 

9.986 

23 

0  51  10.07 

SI 

1.9997 

GTNDA' 

N.  2  55  32.7 
Y  4. 

9411 

0 

23  19    6.44 

1.9377 

8.  4  39  44.7 

9.319 

0 

0  53    9.69 

1.9947 

N.  3    5  21.2 

9405 

1 

23  21    2.71 

1.9381 

4  30  25.2 

9.337 

1 

0  55    9.43 

1.9967 

3  15    9.3 

9.797 

2 

23  22  59.01 

1.9385 

4  21     4.2 

9.363 

2 

0  57    9.30 

l«WoB 

3  24  56.9 

9.789 

3 

23  24  55.33 

1.9389 

4  11  41.6 

"•388 

3 

0  59    9.29 

2.0009 

3  34  44.0 

9.780 

4 

23  26  51.68 

1.9394 

4    2  17.6 

9.419 

4 

1     1    9.41 

2.0031 

3  44  30.5 

9.771 

5 

23  28  48.06 

1439Q 

3  52  52.2 

9.435 

5 

1    3    9.66 

94053 

3  54  16.5 

9.761 

6 

23  30  44.47 

1.9404 

3  43  25.4 

9.457 

6 

I    5  10.05 

9.0076 

4    4     1.8 

9.749 

7 

23  32  40.91 

1.9410 

3  33  57.3 

9.479 

7 

1     7  10.57 

9.0098 

4  13  46.4 

9.738 

8 

23  34  37.39 

1.9417 

3  24  27.9 

9.500 

8 

1    9  11.23 

9.0121 

4  23  30.3 

9.796 

9 

23  36  33,91 

1.9493 

3  14  57.3 

9.591 

9 

1  11  12.02 

2.0144 

4  3!)  13.5 

9.713 

10 

23  38  30.47 

1.9430 

3    5  25.4 

9.543 

10 

1  13  12.95 

24167 

4  42  55.8 

9.698 

11 

23  40  27.07 

1.9437 

2  55  52.3 

9.561 

11 

1   15  14.02 

2.0191 

4  52  37.2 

9.689 

12 

23  42  23.71 

1.9444 

2  46  18.1 

9.580 

12 

1   17  15.24 

94216 

5    2  17.6 

9465 

13 

23  44  20.40 

1.9459 

2  36  42.7 

9.598 

13 

1  19  16.61 

94240 

5  11  57.0 

9449 

14 

23  46  17.14 

1.9460 

2  27    6.3 

9.615 

14 

1  21  18.12 

9.0964 

5  21  35.4 

9439 

15 

23  48  13.92 

1.9468 

2  17  28.9 

9.632 

15 

1  23  19.78 

9.0989 

5  31  12.8 

9414 

16 

23  50  10.76 

1.9477 

2    7  50.5 

9.648 

16 

1  25  21.59 

9.0315 

5  40  49.1 

9495 

17 

23  52    7.65 

1.9487 

1  58  11.1 

9.664 

17 

1  27  23.56 

24341 

5  50  24.2 

9475 

18 

23  54    4.60 

1.9496 

1  48  30.8 

9.679 

18 

1  29  25.68 

2.0367 

5  59  58.1 

9454 

19 

23  56    1.60 

1.9506 

1  38  49.6 

9.693 

19 

1  31  27.96 

24393 

6    9  30.7 

9439 

20 

23  57  58.67 

10)617 

1  29    7.6 

9.707 

20 

1  33  30.40 

2.0420 

6  19    2.0 

9.510 

21 

23  59  55.80 

1.9527 

1  19  24.8 

9.790 

21 

1  35  33.00 

2.0447 

6  28  31.9 

9.487 

22 

0    1  52.99 

1.9538 

I    9  41.2 

9.739 

22 

1  37  35.76 

94474 

6  36    0.4 

9.469 

23 

0    3  50.25 

1.9549 

0-59  56.9 

9.744 

23 

1  39  38.69 

94509 

6  47  27.4 

9.436 

24 

0    5  47.58 

1.9561 

S.  0  50  11.9 

9.755 

24 

1  41  41.79 

9.0530 

N.  6  56  52.8 

9.410 
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GREENWICH  MEAN  TIME. 

1 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 

Hoar. 

RightAeoenekm. 

Din*,  for 
1  Minute. 

Declination. 

Diff.for 
1  Minute. 

Hour. 

Right  Ascension. 

Din*,  for 
1  Minute. 

Declination. 

Din*,  for 
1  Minute. 

M 

ONDA 

• 

Y  5. 

WEDNESDAY  7. 

h    m     • 

• 

O          1          II 

// 

h     m      a 

s 

O          1          li 

$t 

0 

1  41  41.79 

8.0530 

N.  6  56  52.8 

9.410 

0 

3  23  55.36 

9.9133 

N.13  42    9.6 

7.139 

1 

1  43  45.05 

94658 

7    6  16.6 

9.384 

1 

3  26    8.27 

9.9170 

13  49  15.5 

7.069 

2 

1  45  48.48 

8.0587 

7  15  38.9 

9.357 

2 

3  28  21.40 

9.9907 

13  56  17.1 

6.999 

3 

1  47  52.09 

9.0616 

7  24  59.5 

9.398 

3 

3  30  34.75 

9.2943 

14    3  14.5 

6.921 

4 

1  49  55.87 

9.0645 

7  34  18.3 

9499 

4 

3  32  48.32 

9.9980 

14  10    7.6 

6.848 

5 

1  51  59.83 

9.0674 

7  43  .35.4 

9.970 

5 

3  35    2.11 

9.9316 

14  16  56.3 

6.775 

6 

1  54    3.96 

9.0703 

7  52  50.7 

9.939 

6 

3  37  16.1 1 

9.9353 

14  23  40.6 

6.709 

7 

1  56    8.27 

9.0733 

8    2    4.1 

9.907 

7 

3  39  30.34 

9.9390 

14  30  20.5 

6.627 

8 

1  58  12.76 

9.0764 

8  11   15.5 

9.173 

8 

3  41  44.79 

9.9496 

14  36  55.8 

6.551 

9 

2    0  17.44 

9.0795 

8  20  24.9 

9.139 

9 

3  43  59.45 

9.9469 

14  43  26.6 

6.475 

10 

2    2  22.30 

9.0895 

8  29  32.2 

9.105 

10 

3  46  14.33 

2 .9498 

14  49  52.8 

6.397 

11 

2    4  27.34 

9.0856 

8  38  37.5 

9.070 

11 

3  48  29.43 

9.9535 

14  56  14.3 

6.319 

12 

2    6  32.56 

9.0886 

8  47  40.6 

9.033 

12 

3  50  44.75 

9.9579 

15    2  31.1 

6.941 

1.3 

2    8  37.97 

9.0918 

8  56  41.5 

8.996 

13 

3  53    0.29 

9.9608 

15    «  43.2 

6.161 

14 

2  10  43.57 

9.0950 

9    5  40.2 

8.958 

14 

3  55  16.04 

9.9643 

15  14  50.4 

6.079 

15 

2  12  49.37 

9.0989 

9  14  36.5 

8.919 

15 

3  57  32.01 

9.9879 

15  20  52.7 

5.997 

16 

2  14  55.36 

9.1014 

9  23  30.5 

8.880 

16 

3  59  48.19 

9.9715 

15  26  50.1 

5.915 

17 

2  17     1.54 

9.1047 

9  32  22.1 

8.839 

17 

4    2    4.59 

9.9751 

15  32  42.5 

5.839 

18 

2  19    7.92 

9.1080 

9  41  11.2 

8.797 

18 

4    4  21.20 

9.9786 

15  38  30.0 

5.749 

19 

2  21   14.50 

9.1119 

9  49  57.8 

8.755 

19 

4    6  38.02 

9.9899 

15  44  12.4 

5.663 

20 

2  23  21.27 

9.1145 

9  58  41.8 

8.719 

20 

4    8  55.06 

9.9857 

15  49  49.6 

5„r»78 

21 

2  25  28.24 

9.1178 

10    7  23.2 

8.667 

21 

4  11   12.31 

9.9899 

15  55  21.7 

5.499 

22 

2  27  35.41 

9.1919 

10  16    1.9 

8499 

22 

4  13  29.77 

9.9997 

16    0  48.6 

5.404 

23 

2  29  42.78 
Tl 

9.1946 

IESDA 

N.10  24  37.9 
T  6. 

&576 

23 

4  15  47.43 
TH 

9.9961 

URSD. 

N.16    6  10.2 

A.Y  8. 

5.316 

0 

2  31  50.36 

9.1980 

N.10  33  11.0 

&599 

0 

4  18    5.30 

9.9996 

N.16  11  26.5 

5.927 

1 

2  33  58.14 

9.1313 

10  41  41.3 

8.489 

1 

4  20  23.38 

9.3030 

16  16  37.4 

5.137 

2 

2  36    6.12 

9.1347 

10  50    8.8 

8.433 

2 

4  22  41.66 

9.3064 

16  21  42.9 

5.047 

3 

2  38  14.31 

9.1389 

10  58  33.3 

8.383 

3 

4  25    0.15 

9.3098 

16  26  43.0 

4.956 

4 

2  40  22.71 

9.1417 

11    6  54.8 

8.339 

4 

4  27  18.84 

9.3139 

16  31  37.6 

4.864 

5 

2  42  31.32 

9.1459 

11   15  13.2 

8.981 

5 

4  29  37.73 

2.3166 

16  36  26.6 

4.771 

6 

2  44  40.13 

9.1486 

11  23  28.5 

8.998 

6 

4  31  56.82 

9.3198 

16  41    10.1 

4.677 

7 

2  46  49.15 

9.1599 

11  31  40.6 

8.175 

7 

4  34  16.11 

9.3939 

16  45  47.9 

4.589 

8 

2  48  58.39 

9.1557 

1 1  39  49.5 

8.199 

8 

4  36  35.60 

9.3964 

16  50  20.0 

4.487 

9 

2  51     7.84 

9.1599 

1 1  47  55.2 

8.067 

9 

4  38  55.28 

9.3996 

16  54  46.4 

4.392 

10 

2  53  17.50 

9.1697 

1 1  55  57.5 

8.010 

10 

4  41  15.15 

9.3398 

16  59    7.1 

4.997 

11 

2  55  27.37 

9.1669 

12    3  56.4 

7.953 

11 

4  43  35.21 

9.3360 

17    3  22.0 

4.900 

12 

2  57  3745 

9.1698 

12  11  51.9 

7.896 

12 

4  45  55.47 

9.3399 

17    7  31.1 

4.102 

13 

2  59  47.75 

9.1735 

12  19  43.9 

7.837 

13 

4  48  15.92 

9.3493 

17  11  34.3 

4.003 

14 

3     1  58.27 

9.1771 

12  27  32.3 

7.777 

14 

4  50  36.55 

9.3453 

17  15  31.5 

3.903 

15 

3    4    9.00 

9.1807 

12  35  17.1 

7.717 

15 

4  52  57.36 

2.3483 

17  19  22.7 

3.803 

16 

3    6  19.95 

9.1849 

12  42  58.3 

7.656 

16 

4  55  18.35 

9.3513 

17  23    7.9 

3.703 

17 

3    8  31.11 

9.1878 

12  50  35.8 

7.593 

17 

4  57  39.52 

9.3543 

17  26  47.0 

3.609 

18 

3  10  42.49 

9.1915 

12  58    9.5 

7.530 

18 

5    0    0.87 

9<3573 

17  30  20.1 

3.500 

19 

3  12  54.09 

9.1959 

13    5  39.4 

7.466 

19 

5    2  22.40 

9.3609 

17  33  47.0 

3.398 

20 

3  15    5.91 

9.1988 

13  13    5.4 

7.401 

20 

5    4  44.10 

9.3631 

17  37    7.8 

3.995 

21 

3  17  17.95 

9.9094 

13  20  27.5 

7.335 

21 

5    7    5.97 

9.3659 

17  40  22.4 

3.191 

22 

3  19  30.20 

9.9060 

13  27  45.6 

7.968 

22 

5    9  28.01 

2.3687 

17  43  30.7 

3.087 

23 

3  21  42.67 

9.9097 

13  34  59.6 

7.900 

23 

5  11  50.121 

9.3714 

17  46  32.8 

9.989 

24 

3  23  55.36 

94133 

N.13  42    9.6 

7.139 

24 

5  14  12.58 

9.3741 

N.17  49  28.6 

9.877 
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VII. 


GBEENWIOH  MEAN  TIME. 

THE  MOON'S  BIGHT  ASCENSION  AND  DECLINATION. 

Hour 

Sight  Aeoanalgn 

Dlff.fnr 
IMbniMs. 

Declination. 

BUT.  Tor 
1  Minnie 

Boar 

RJgntAacojuJlM. 

DUE  for 
lMinnto. 

DeaHuatinn. 

D  iff  for 
lMluote. 

F 

aiDAi 

9. 

SUNDAY  11. 

0 

s  i*ia!aa 

9.3741 

N.lf  49'  283 

9.877 

0 

7  10  21:97 

9.4451 

N.17  58  26.7 

gUtt  ; 

] 

5  16  35.11 

9.3768 

17  52  18.0 

11.771 

1 

7  12  48.68 

3.4453 

17  55  473 

2 

5  16  5730 

17  55     I.I 

MM 

2 

7  15  15.39 

9.4459 

17  53    2.0 

9.899 

3 

5  21  20.65 

UM 

17  57  373 

8.5S7 

3 

7  17  42.10 

17  50    9.2 

4 

5  23  43.66 

9.384V 

18    0    8.0 

9.448 

4 

7  20    8.81 

17  47    9.5 

5 

5  26    6.81 

■■1671 

18    3  31.7 

9.343 

5 

7  22  35.52 

9.4451 

17  44    2.9 

3.W 

6 

5  28  30.11 

UH 

18    4  49.0 

MB 

6 

7  25    2.22 

17  40  49,3 

3.984  ! 

7 

5  30  53-55 

9.T9I0 

18    6  59.7 

8.193 

7 

7  27  28.91 

9.4447 

17  37  283 

3.398   ' 

8 

5  33  17.14 

UM3 

18    9    3.8 

1X14 

8 

7  29  55.59 

9.4445 

17  34     1-5 

9 

5  35  4037 

8.3B87 

18  11     1.4 

1.905 

9 

7  32  22.25 

9.4449 

17  30  27,3 

10 

5  36    4.74 

18  12  52.4 

1.7*4 

10 

7  34  48.89 

9.4438 

17  26  46.2 

3.749 

11 

5  40  28.74 

9.4011 

18  14  36.7 

1.063 

11 

7  37  15.51 

17  32  58,3 

3.855 

12 

5  42  5237 

a.uoa 

18  16  14.4 

1.578 

12 

7  39  42.11 

9.4431 

17  19    3.6 

3.968 

13 

5  45  17.13 

9.4053 

18  17  45.4 

13 

7  42    6.68 

9.4498 

17  15    3.1 

4.081 

14 

5  47  41.51 

3.4074 

18  19    9.7 

1.348 

14 

7  44  35.22 

9.4490 

17  10  53.9 

4.193 

15 

5  50    6.02 

9.4095 

18  20  27.2 

1.83ft 

15 

7  47     1.72 

17    6  38.9 

4.306 

16 

5  53  30.65 

9.41 14 

18  21  37.9 

1.199 

16 

7  49  28.19 

17    2  17.2 

17 

5  54  55.39 

9.4139 

18  22  41.9 

17 

7  51  54.62 

9.4401 

16  57  48.8 

4.599 

18 

5  57  20.24 

18  23  39.1 

0.N7 

18 

7  54  31.00 

16  53  13.7 

19 

5  59  45.20 

9.4198 

18  24  29.5 

0.7© 

19 

7  56  47.34 

9.4380 

16  48  33.0 

20 

6    2  10.27 

8.4187 

18  25  13.0 

0.448 

20 

7  59  13.63 

9.4378 

16  43  43.7 

4.860 

21 

6    4  35.45 

18  25-  49.6 

IU03 

21 

8     1  3937 

16  38  48.8 

32 

6    7    0.73 

9.4291 

18  26  19,3 

0.438 

22 

8    4    6.06 

9.4300 

16  33  47.4 

5X78 

33 

6    9  26.10 
SAT 

9.4936 

URDA 

N.18  26  42.2 
Y  10. 

0.394 

23 

8    6  32.19 

9.4351 

>NDA 

N.16  28  39.4 
1  12. 

0 

6  11  51.56 

9.4951 

N.16  26  58.3 

0.909 

0 

8    8  5857 

9.4349 

N.16  23  24.9 

5.995 

1 

6  14  17.11 

a.«M 

18  27    7.3 

+  0.003 

1 

8  11  24.29 

9.4331 

IG  18    4.0 

5.409 

2 

C  16  42.75 

3.4981 

18  27    9.4 

-0.098 

2 

8  13  50.24 

16  12  36.7 

3 

6  19    8.46 

18  27    4.6 

0.138 

3 

8  16  16.13 

9.4300 

16    7    2.9 

4 

6  21  34.36 

9.4MT 

18  26  533 

0JJ55 

4 

8  18  41.95 

16     1  223 

5 

6  24    0.16 

3.4390 

18  26  34.0 

0.371 

5 

8  21    7.70 

9.4386 

15  55  36.4 

5.898 

(5 

6  26  26.12 

9.4339 

18  26    8.3 

0.487 

6 

8  23  33.38 

9.4974 

15  49  43.7 

7 

6  28  52.15 

9.4343 

18  25  35.6 

0.003 

7 

8  25  58.99 

15  43  44.7 

8 

6  31  18.24 

9.4353 

18  24  55.9 

0.790 

8 

8  28  24.52 

9.434D 

15  37  39.6 

8.137 

n 

6  33  44.:)!* 

18  24    9.2 

0.837 

9 

8  30  49.97 

3.4936 

15  31  28.3 

fi.aris 

10 

6  36  10.60 

3.4373 

18  23  15.5 

0.954 

10 

8  33  15,35 

15  25  10.9 

S.WI 

ii 

6  38  36.87 

9.43S9 

18  22  14.7 

1.071 

11 

8  35  40.65 

9.4309 

15  18  47.4 

12 

6  41    3.19 

3.4391 

18  21    7.0 

1.187 

12 

8  38    5.86 

15  12  17.8 

13 

6  43  29.56 

3.4399 

18  19  52.3 

1.304 

13 

8  40  30.99 

15    5  42.3 

6.643 

14 

6  45  55.96 

18  18  30.5 

1.499 

14 

8  42  56.03 

14  59    0.7 

15 

6  48  22.44 

18  17     1.7 

1.539 

15 

8  45  20.98 

14  52  13.3 

6.839 

16 

6  50  48.94 

9.4490 

18  15  25.9 

16 

8  47  4534 

3.4136 

14  45  20.0 

6.937 

17 

6  53  15.48 

18  13  43.0 

17 

8  50  10.61 

14  38  20.9 

i   '« 

6  55  42.05 

3.4431 

18  It  53.1 

1.890 

18 

8  52  35.29 

9.4106 

14  31  16.0 

!  i» 

6  58    6.65 

9.4431 

18    9  56.2 

19 

8  54  5938 

9.4090 

14  24    5.4 

7.994 

i  20 

7    0  35.37 

9.4439 

18    7  52.3 

9.193 

20 

8  57  24.37 

9.4073 

14  16  49.1 

7.319 

21 

7    3     1.92 

3.4443 

18    5  41.4 

9.940 

21 

8  59  46.76 

9.4057 

14    It  27.1 

39 

7    3  28.59 

9.4440 

18    3  23.5 

9.357 

22 

9    2  13.05 

14     1  59.6 

7.504 

;  an 

7    7  55.27 

9.4448 

18    0  56.6 

9.473 

33 

!t    4  37.24 

13  54  263 

7.506 

1  24 

7  10  21.97 

9.4411 

N.17  58  26.7 

9J90 

24 

9    7    1.34 

9.4007 

N.13  46  48.1 

7X87 

vin. 
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GEEENWIOH  MEAN  TIME. 


THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 


Hoar. 


Right  Aecension. 


Diftfbr 
1  Minute. 


Declination. 


Diff.for 
I  Minute 


0 
1 

2 
3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 


0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

Jl 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 


TUESDAY  13. 


h  m  • 
9  7  1.34 
9  9  25.33 
9  11  49.22 
9  14  13.00 
9  16  36.68 
9  19  0.26 
9  21  23.73 
9  23  47.09 
9  26  10.34 
9  28  313.49 
9  30  56.53 


9 
9 
9 


33 
35 
38 


19.46 

42.27 

4.97 


9  40  27.56 
9  42  50.05 
45  12.43 
47  34.69 
49  56.84 


9 
9 
9 
9 
9 
9 
9 
10 


52 
54 
57 
59 
1 


18.88 
40.81 
2.63 
24.33 
45.92 


• 

9.4007 
9.3990 
2.3979 
9.3955 
9.3938 
9.3991 
9.3903 
9.3884 
2.3867 
2.3849 
2.3831 
94819 
9.3793 
9.3774 
9.3757 
9.3739 
9.3720 
9.3701 
94689 
9.3664 
9.3646 
9.3697 
2.3608 
94589 


N.13 
13 
13 
13 

13 
13 
12 
12 
12 
12 
12 
12 
12 
11 
11 
11 
11 
11 
11 
11 
10 
10 
10 
N.10 


a 


46  48.1 
39  4.2 
31  14.9 
23  20.3 
15  20.4 
15.3 
5.1 
49.8 
29.4 
4.0 
33.7 
58.6 
18.7 
34.1 
44.7 
50.7 
52.2 
49.1 
41.6 
29.7 
13.5 
53.1 
28.5 
59.8 


7 
59 
50 
42 
34 
25 
16 

8 
59 
50 
41 
32 
23 
14 

5 
56 
46 
37 
27 


WEDNESDAY  14. 


10 
10 
10 
10 
10 
10 
10 


4 

6 
8 
11 
13 
15 
18 


10  20 
10  22 
10  25 
10  27 
10  29 
10  32 
10  34 
10  36 
10  39 
10  41 
10  43 
10  46 
10  48 
10  50 
10  53 
10  55 

10  57 

11  0 


7.40 

9.3571 

28.77 

2.3559 

50.03 

9.3533 

11.17 

9.3515 

32.21 

9.3497 

53.14 

9.3479 

13.96 

2.3461 

34.67 

2.3443 

55.27 

9.3425 

15.77 

2.3407 

36.16 

2.3389 

56.44 

2.3371 

16.61 

2.3353 

M.68 

94336 

56.64 

2.3319 

16.50 

2.3309 

36.26 

2.3285 

55.92 

9.3967 

15.47 

9.3950 

34.92 

2.3234 

54.28 

2.3218 

13.54 

94909 

32.70 

9.3185 

51.76 

9.3168 

10.72 

94159 

N.10 
10 

9 
9 
9 
9 
9 
9 
8 
8 
8 
8 
8 
8 
7 
7 
7 
7 
7 
7 
6 
6 
6 
6 
N.  6 


18  27.1 
8  50.4 
59  9.7 
49  25.2 
39  36.9 
29  44.9 
49.3 
50.1 
47.4 
41.2 
31.7 
18.9 
2.9 
43.7 
21.4 
56.1 
27.9 
56.8 
22.9 
46.3 
7.0 
25.2 
40.9 
54.1 
5.0 


19 
9 
59 
49 
39 
29 
19 
8 
58 
47 
37 
26 
16 
5 
55 
44 
33 
22 
12 


7.687 
7.777 
7.866 
7.954 
8.049 
8.128 
8.213 
8.298 
8.382 
8.464 
8445 
8.695 
8.704 
8.783 
8.869 
8.938 
9.013 
9.088 
9.169 
9.934 
9.305 
9.375 
9.444 
9.519 


9.579 

9.645 

9.710 

9.773 

9.836 

9.897 

9.957 

10.016 

10.074 

10.131 

10.186 

10.240 

10.293 

10.346 

10.397 

10.446 

10.494 

10.549 

10.588 

10.633 

10.676 

10.718 

10.759 

10.799 

10.837 


Hour. 


Right  Ascension. 


Diftfor 
1  Minute. 


Declination. 


Diff.  for 
1  Minute. 


0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 


0 
1 
2 
3 
4 
5 
6 
7 
8 
9 
0 
1 
2 
3 
4 
5 
6 
7 
8 
9 
20 
21 
22 
23 
24 


THUESDAY  15. 


11 
11 
II 
11 
11 
11 
II 
11 
11 
11 
II 
11 
II 
11 
11 
11 
11 
11 
11 
11 
11 
11 
II 
11 


i     m 

0 

2 

4 

7 

9 

11 

14 

16 

18 

20 

23 

25 

27 

30 

32 

34 

37 

39 

41 

43 

46 

48 

50 

53 


10.72 
29.59 
48.37 

7.05 
25.64 
44.15 

2.57 
20.90 
39.14 
57.30 
15.38 
a3.37 
51.28 

9.11 
26.86 
44.54 

2.14 
19.67 
37.12 
54.50 
11.81 
29.05 
46.23 

3.34 


8 

94159 
24137 
24122 
24106 
24092 
2.3077 
2.3062 
2.3047 
2.3033 
2.3020 
2.3006 
2.2992 
2.2978 
2.2965 
2.2952 
2.2940 
2.2927 
2.2915 
2.2903 
2.2891 
2.2879 
9.2868 
2.2857 
9.2846 


N. 


o 

6 
6 
5 
5 
5 
5 
5 
4 
4 
4 
4 
4 
3 

r» 
O 

3 

3 
3 
3 
2 
2 
2 
2 
2 
N.  I 


11 
11 
11 
12 
12 
12 
12 
12 
12 
12 
12 


55 

57 

59 

2 

4 

6 

9 

11 

13 

15 

18 


12  20 
12  22 
12  24 
12  27 
12  29 
12  31 
12  34 
12  36 
12  38 
12  40 
12  43 
12  45 
12  47 
12  49 


20.38 

2.9835 

37.36 

9.2825 

54.28 

2.2815 

11.14 

2.2805 

27.94 

2.2795 

44.68 

2.2786 

1.37 

2.2777 

18.00 

2.2768 

34.58 

2.2759 

51.11 

2.2750 

7.58 

2.2742 

24.01 

2.2734 

40.39 

2.2726 

56.72 

2.2718 

13.01 

2.2712 

29.26 

2.2705 

45.47 

2.2697 

1.63 

2.2690 

17.75 

9.2683 

33.83 

2.2677 

49.88 

2.2672 

5.89 

2.2666 

21.87 

2.2661 

37.82 

2.2655 

53.73 

2.2649 

12  5.0 
1  13.6 
50  20.0 
39  24.3 
28  26.5 
17  26.7 
25.1 
21.6 
16.3 
9.4 
0.9 
50.8 
39.3 
26.4 
12.2 
56.8 
40.2 
3  22.6 
52  4.0 
44.5 
24.1 
3.0 
41.2 
18.8 


6 
55 
44 
33 
22 
10 
59 
48 
37 
25 
14 


40 
29 
18 
6 
55 


FRIDAY  16. 


N.  I 
I 
I 
1 

0 
0 
0 
0 
0 
N.  0 
S.  0 
0 
0 
0 
0 

I 
1 
I 
I 
1 

2 
2 
2 
2 

S.  2 


43  55.8 
32  32.4 
21     8.6 

9  44.5 
58  20.2 
46  55.7 
35  31.1 
24  6.5 
12  42  0 

1  17.7 
10  6.4 
21  30.2 
32  53  6 

44  16.5 
55  39.0 

7  0.9 
18  22.1 
29  42.5 
41  2.1 
52  20.8 

3  38.6 
14  55.3 
26  10.9 
37  25.3 
48  38.4 


10.837 
10.875 
10.911 
10.946 
10.980 
11.012 
11.043 
11.073 
11.102 
11.129 
11.155 
11.180 
11.203 
11.296 
11.247 
11.267 
11.285 
11.302 
11418 
11413 
11446 
11.357 
11468 
11.378 


11487 
11493 
11499 
11.403 
11.407 
11.409 
11.410 
11.409 
11.407 
11.403 
11.399 
11493 
11486 
11.378 
11.370 
11.359 
11.347 
11.333 
11419 
11.304 
11.287 
11.269 
11.250 
11.229 
II. 207  j 
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IX. 


GREENWICH  MEAN 


THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 


Hour. 


Right  Atoenakm. 


Diftfor 
1  Minute. 


Declination. 


Diff.fdr 
1  Minnie 


0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

II 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 


0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 


SATUBDAY  17. 


h  m 
12  49 
12  52 
12  54 
12  56 
12  58 


13 
13 
13 
13 


1 

3 
5 

8 


13  10 
13  12 
13  14 
13  17 
13  19 
13  21 
13  23 
13  26 
13  28 
13  30 
13  32 
13  35 
13  37 
13  39 
13  41 


■ 

• 

53.73 

94649 

9.61 

94645 

25.47 

9.9641 

41,30 

9.9638 

57.10 

94631 

12.87 

94697 

28.62 

94693 

44,35 

9.9619 

0.05 

94615 

15.73 

94619 

31.39 

94609 

47.04 

94606 

2.67 

94603 

18.28 

94601 

33.88 

94598 

49.46 

94595 

5.02 

94599 

20.57 

94591 

36.11 

9.9589 

51.64 

94587 

7.16 

94585 

22.66 

9.9583 

38.15 

94589 

53.64 

94581 

8.  2 
2 
3 
3 
3 
3 
3 
4 
4 
4 
4 
4 
5 
5 
5 
5 
5 
5 
6 
6 
6 
6 
6 

8.  6 


a 


48  38.4 
59  50.2 

11  0.6 
22  9.5 
33  16.9 
44  22.7 
55  26.7 

6  29.0 
17  29.5 
28  28.1 
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GREENWICH  MEAN  TIME. 


THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 
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THUBSDAY  22. 
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PEIDAY  23. 
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8  24  56.9 
8  23  48.0 
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SATURDAY  24. 
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5489 
5440 
M16 
5^489 
6446 


0 

1 

2 
3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 


6414 

0 

6479 

1 

5.743 

2 

5408 

3 

6471 

4 

6434 

5 

5407 

6 

6459 

7 

6.199 

8 

6.183 

9 

6444 

10 

6405 

11 

6485 

12 

6.494 

13 

6.483 

14 

6449 

15 

6400 

16 

6457 

17 

6.716 

18 

6.779 

19 

6496 

20 

6486 

21 

6441 

22 

6496 

23 

7456 

24 

TUBSDAY27. 


21  30 
21  32 
21  34 
21  36 
21  38 
21  40 
21  42 
21  44 
21  46 
21  48 
21  50 
21  52 
21  54 
21  56 

21  58 

22  0 


22 
22 
22 
22 
22 


2 

4 
6 
7 
9 


22  11 
22  13 
22  15 


55.31 
53.11 
50.82 

48.44 
45.96 
43.43 
40.79 
38.07 
35.27 
3239 
29.44 
26.41 
23.31 
20.14 
1640 
13.59 
10.22 
6.79 
3.29 
59.74 
56.13 
52.46 
48.74 
44.97 


14641 


4611 


4514 

OKflft 
AiHD 

4477 


4464 
4443 
4433 


4419 
4403 
4393 
4384 
4376 
4367 


* 

2 
12 
2 
2 
1 
1 
1 
1 
1 
1 
1 
I 
0 
0 
0 
0 
0 
0 
0 
9 
9 
9 
8.  9 


30  53.1 
23  4&5 

16  40.6 
9  29.5 
2  153 

54  57.8 
47  37.2 
40  1&6 
32  46.9 
25  17.1 

17  44.3 
10    8.6 

2  29$ 
54  483 
47  3.7 
39  16.3 

31  26.1 
23  33.0 
15  37.1 

7  38.5 
59  37.1 
51  33.0 
43  263 
35  16$ 


WEDNESDAY  28. 


22  17 
22  19 
22  21 
22  23 
22  25 
22  27 
22  29 
22  31 
22  33 
22  35 
22  37 
22  38 
22  40 
22  42 
22  44 
22  46 
22  48 
22  50 
22  52 
22  54 
22  56 

22  58 

23  0 
23  2 
23    4 


41.15 

3738 

3337 

29.42 

25.43 

21.40 

17.34 

13.25 

9.12 

4.96 

0.78 

56.57 

52.34 

48.09 

43.83 

39.55 

3535 

30.95 

26.64 

2232 

18.00 

13.68 

936 

5.04 

0.73 


QMHQ 


4345 
4338 


4396 
4391 
.9315 
4309 
4305 
4301 
4997 


4991 


4961 


8.  9  27  4$ 
9  18  503 
9  10  33.2 
9  2  13-5 
8  53  513 
8  45  26.6 
8  36  59.5 
8  28  30.0 
8  19  58.1 
8  11  23.8 
8  2  473 
7  54  83 
7  45  27.2 
7  36  43.8 
7  27  583 
7  19  fl).5 
7  10  20.6 
7  1  28.6 
6  52  34.4 
6  43  383 
6  34  40.0 
6  25  393 
6  16  37.6 
6    7  3&5 

S.  5  58  27.5 


7466 
7J04 
7.156 
7411 
7444 
7417 


7.419 
7.471 


7471 
7490 
7470 
7.718 
7.766 
7413 
7461 
7408 
7454 
8400 
6.046 
8490 
8.134 
8.178 


6491 
8464 
8407 
8449 
8481 


8.479 
8419 
8459 
8491 
8499 
8.667 
8.704 
8.741 
8.777 
8413 
8449 


8490 
8464 
8487 


9484 
9J16 


xn. 
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4 

GREENWICH  MEAN  TIME. 

V 

THE  MOON'8  RIGHT  ASCENSION  AND  DECLINATION. 

Hoar. 

Right  Ascension* 

DUT.for 
1  Minute. 

Deolinstion. 

Diff.for 
1  Minute. 

Hoar. 

Right  Ascension. 

Diff.for 
1  Minute. 

Declination. 

Diff.for 
1  Minute. 

THI 

UJKSDAY  29. 

SATUBDAY,  MAY  1. 

h    m      s 

•                             O          /         II 

// 

h    m      s 

• 

N.  1°  44  d^lo  |     £m 

0 

23    4    0.73 

cut       w*    &a  An 

utm 

S.  5  58  27.5 
5  49  19.6 
5  40    9.9 

9.116 

0 

0  37  29.85 

1.9831 

1 
2 

23    5  56.43 
23    7  52.14 

1.9984 
1.9386 

9.147 
9.177 

3 

23    9  47.86 

1.9388 

5  30  58.4 

9.907 

4 

23  U  43.60 

1.9999 

5  21  45.1 

9.937 

i 

5 

23  13  39.36 

1.9995 

5  12  30.0 

9.966 

6 

23  15  35.14 

1.9998 

5    3  13.2 

9.994 

7 

23  17  30.94 

1.9309 

4  53  54.8 

9.391 

8 

23  19  26.77 

I.9807 

4  44  34.7 

9.348 

9 

23  21  22.63 

1.9319 

4  35  13.0 

9.375 

10 

23  23  18.52 

1.9317 

4  25  49.7 

9.401 

n 

23  25  14.44 

1.9399 

4  16  24.9 

9.496 

12 

23  27  10.39 

1.9398 

4    6  58.6 

9.451 

13 

23  29    6.38 

10XO6 

3  57  30.8 

9.475 

14 

23  31    2.42 

1.9343 

3  48    1.6 

9.499 

15 

23  32  58.50 

1.9351 

3  38  30.9 

9.599 

16 
17 

23  34  54.63 
23  36  50.80 

1.9358 
1.9366 

3  28  58.9 
3  19  25.5 

9.545 
9.567 

PHASES  OP  THE  MOON. 

18 
19 

23  38  47.02 
23  40  43.30 

1.9375 
1.9384 

3    9  50.8 
3    0  14.9 

9.588 
9.609 

20 

23  42  39.63 

1.9393 

2  50  37.7 

9.630 

d       h       m 

21 

23  44  36.02 

1.9403 

2  40  59.3 

9.649 

#  New  Moon     .    .April      4      2    30.6 

22 

23  46  32.47 

1.9413 

2  31  19.8 

9.668 

23 

23  48  28.98 

1.9494 

S.  2  21  39.1 

9.687 

J>  First  Quarter     ...     11      8    44.0 

O  Full  Moon     ....    18      2    59.1 

0 
1 

Fl 

23  50  25.56 
23  52  22.21 

BIDAY  80. 

9.705 
9.799 

C  Lost  Quarter.    ...    25    17    15.4 

1.9447 

2    2  14.5 

2 

23  54  18.93 

1.9459 

1  52  30.7 

9.738 

d        h 

3 

23  56  15.72 

J. 9471 

1  42  45.9 

9.755 

C  Perigee.    •    •    .April    14    17.5 

4 

23  58  12.58 

1  (kdAd. 

1  >Vlv1 

1  33    0.1 

9.771 

5 

0    0    9.53 

1.9498 

1  23  13.4 

9.785 

6 

0    2    056 

1.9519 

1   13  25.9 

9.799 

7 

0    4    3.67 

1.9596 

1     3  37.5 

9.819 

8 

0    6    0.87 

1.9541 

0  53  48.4 

9.885 

9 

0    7  58.16 

1.9666 

0  43  58.5 

9.837 

/ 

10 

0    9  55.54 

1.9571 

0  34    7.9 

9.849 

11 

0  1 1  53.01 

1.9587 

0  24  16.6 

9.860 

12 

0  13  50.58 

1.9603 

0  14  24.7 

9.870 

13 

0  15  48.25 

1.9880 

S.  0    4  32.2 

9.860 

14 

0  17  46.02 

1.9637 

N.  0    5  20.9 

9.889 

15 

0  19*4&89 

1.9654 

0  15  14.5 

9.887 

16 

0  21  41.87 

1.9679 

0  25    8.5 

9.904 

17 

0  23  39.96 

1.9691 

0  35    3.0 

9.911 

18 

0  25  38.16 

1.9710 

0  44  57.9 

9.918 

19 

0  27  36.48 

1.9799 

0  54  53.2 

9493 

20 

0  29  34.91 

1.9748 

1     4  48.7 

9.996 

21 

0  31  33.46 

1.9768 

1  14  44.5 

9.939 

• 

22 

0  33  32.13 

1.9789 

1  24  40.5 

9SX 

23 

0  35  30.93 

1.9810 

1  34  36.7 

9.937 

24 

0  37  29.85 

1.0631 

N.  1  44  33.0 

9.939 

- 
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GREKNW10H  MEAN  TIME. 

LUNAR  DISTANCES. 

H.-3 

ti 
I* 

PL 

P.  L. 

P.L. 

P.  L. 

Name  md  Dtrootioo 

Noon. 

or 

111b. 

of 

Vlh. 

of 

IX*- 

of 

of  ybjocl 

DItf. 

Dltt. 

Dltt 

inn. 

t 

AnlnreB 

W. 

88  38'  15 

3068 

90    7    4 

3061 

91°  36     i' 

3054 

93°    5    7 

3047 

i  Acjuilw 

W. 

44  57  38 

3BS3 

46    9  28 

3997 

47  22  20 

3877 

46  36    3 

Sun 

E. 

34  57  10 

3388 

33  34  40 

3389 

38  13    3 

3375 

30  49  18 

3366 

a 

An  tares 

W. 

100  33  50 

MID 

102    2  50 

xm 

103  33    0 

9905 

105    3  19 

9967 

a  Aquilao 

W. 

54  55  58 

56  13  57 

57  38  30 

3570 

58  51  37 

3549 

Sun 

E. 

23  53  39 

3336 

82  30    9 

3331 

21    6  33 

3396 

19  42  51 

3391 

6 

Sun 

W. 

22  45  24 

3099 

84  15    9 

3010 

85  45    9 

am 

27  15  33 

9966 

E. 

53  34  26 

9896 

51  57  41 

9689 

50  20  46 

3681 

46  43  41 

9674 

Pollux 

E. 

73  1!)  14 

3744 

71  43  32 

(me 

70    7  40 

3798 

66  31  38 

9799 

7 

Son 

W. 

34  50    0 

9935 

36  21  34 

9926 

37  ,53  21 

9916 

39  25  20 

MM 

E. 

40  35  51 

36  57  50 

9634 

37  19  41 

9898 

35  41  24 

Pollux 

E. 

60  30  87 

9605 

56  58  40 

3680 

57  15  46 

55  36  47 

9689 

Regulua 

E. 

96    7  53 

3590 

94  28  45 

9569 

92  49  35 

9574 

91    9  54 

9566 

8 

Son 

W. 

47    8  15 

IBM 

46  41  85 

9851 

50  14  47 

9643 

51  48  30 

9834 

Pollux 

E. 

47  32  54 

45  55  39 

9675 

44  18  35 

9676 

42  41  13 

9679 

Regulus 

E. 

62  49  31 

aaas 

61     8  53 

9517 

79  28    3 

9509 

77  47    3 

9509 

M*R3 

E  . 

91     5  33 

9497 

89  84  15 

9480 

87  42  46 

66     1     7 

JUPITBB 

E. 

113  25  33 

9*65 

111  43  59 

9477 

110    8  14 

9470 

108  20  19 

9469 

9 

SUM 

W. 

59  36  54 

9790 

61  13  35 

9789 

62  48  27 

9774 

64  23  29 

9766 

Pollux 

E. 

34  37    7 

9795 

33     1     1 

31  35  18 

9765 

29  50    4 

Kegiiliis 

E. 

69  19  19 

9463 

67  37  14 

9415 

65  54  57 

64  12  29 

Mam 

E. 

77  30  31 

75  47  42 

74    4  53 

9434 

72  21  52 

9417 

Jufttm 

E. 

99  47  57 

3494 

98    4  56 

9417 

96  31  45 

9409 

94  38  33 

9401 

10 

Son 

W. 

78  21  27 

3794 

73  57  *> 

9716 

75  33  54 

9707 

77  10  24 

9700 

Aldebnran 

W. 

24  31  47 

SMS 

26  15  24 

£391 

27  59  11 

211  43    9 

KeguliiB 

E. 

55  37  33 

53  54     1 

ztss 

52  10  19 

9386 

-  50  36  27 

9381 

Mam 

E. 

63  44  25 

2384 

63    0  27 

60  16  19 

58  33    3 

9364 

JuFITEB. 

E. 

85  58  47 

9364 

84  14  20 

88  29  42 

9349 

80  44  54 

Spica 

E. 

109    9  32 

9118 

107  26  23 

9410 

105  43    3 

9403 

103  59  32 

93M 

11 

Sun 

W. 

65  15  33 

9660 

86  53    6 

9653 

68  30-50 

9645 

90    8  44 

9636 

Aldebnran 

W. 

38  25  39 

40  10  41 

9333 

4!  55  53 

9396 

43  41  15 

Regulus 
Mam 

E. 

41  44  34 

9346 

39  59  41 

36  14  39 

E333 

36  29  27 

9396 

E. 

49  48  17 

48    3    6 

46  17  46 

44  33  18 

9317 

E. 

71  58  14 

9300 

70  12  23 

68  86  88 

66  40  10 

9965 

Spica 

E. 

95  19  10 

236? 

93  34  34 

9350 

91  49  47 

3343 

90    4  50 

9336 

12 

Sun 

W. 

98  80  39 

9609 

99  59  31 

9590 

101  38  33 

9589 

103  17  42 

9963 

Aldehoran 

w. 

52  30  as 

39*6 

54  16  56 

9979 

56    3  37 

57  50    7 

w. 

28    6    4 

29  50  34 

3i  as  21 

Xi  20  24 

9399 

Mabs 

E. 

35  43    9 

9994 

iO  57    0 

3390 

32  10  46 

3966 

30  24  39 

J  OUTER 

E. 

57  46  43 

55  59  33 

9946 

54  13  14 

3940 

52  34  46 

9334 

E. 

81  17  37 

93(0 

79  31  42 

9997 

77  45  38 

99SI 

75  59  36 

9969 

13 

Sun 

W. 

111  35  36 

95M 

113  15  34 

9549 

114  55  39 

9543 

116  3H  50 

9540 

Aldebaran 

W. 

66  45  34 

■ 

68  33    4 

9934 

70  30  41 

9930 

72    8  34 

MM 

XIV. 
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GBEBNW10H  MEAN  TIME. 

LUNAK  DISTANCES. 

• 

o  a 

* 

1 

P.L. 

P.L. 

P.L. 

P.L. 

Name  and  Direction 
of  Object. 

Midnight. 

of 
Diff. 

xv*. 

of 
Dlff. 

xvm»». 

of 
Diff. 

XXI* 

of 
Dlff. 

An  tares 

W. 

a         i       n 

94  34  22 

3039 

O           1        II 

96    3  46 

3033 

o          /        // 

97  33  18 

• 

3096 

99    2  59 

3018 

a  Aquiln 

W. 

49  50  35 

3785 

51     5  53 

3744 

52  21  54 

3705 

53  38  36 

3667 

Sun 

E. 

29  26  25 

3369 

28    3  25 

3355 

26  40  17 

3349 

25  17    2 

3349 

2 

Antures 

W. 

106  33  48 

9980 

108    4  26 

9973 

109  a5  13 

9966 

HI     6  10 

9967 

a  Aquiln 

W. 

60  11  15 

3515 

61  31  23 

3488 

62  52    1 

3463 

64  13    X 

3439 

Sim 

E. 

18  19    4 

3318 

16  55  13 

3316 

15  31  21 

3317 

14    7  30 

3399 

6 

Sun 

W. 

28  45  51 

9977 

30  16  33 

t  9965 

31  47  29 

9955 

33  18  38 

9945 

Saturn 

E. 

47    6  26 

9667 

45  29    2 

'  9660 

43  51  28 

9659 

42  13  44 

9646 

Pollux 

E. 

66  55  27 

9716 

65  19    8 

9710 

63  42  42 

9704 

62    6    8 

onoo 
scow 

7 

Sun 

W. 

40  57  31 

9897 

42  29  54 

9887 

44    2  29 

9878 

45  35  16 

9869 

Saturn 

E. 

34    3    0 

9618 

32  24  30 

9614 

30  45  54 

9611 

29    7  14 

9609 

Pollux 

E. 

54     1  43 

9679 

52  24  35 

9676 

50  47  23 

9675 

49  10    9 

9674 

Regulus 

E. 

89  30  12 

9558 

87  50  19 

9549 

86  10  14 

9541 

84  29  58 

9533 

8 

Sun 

W. 

53  22    4 

9895 

54  56    0 

9816 

56  30    7 

9808 

58    4  25 

9799 

Pollux 

E. 

41     4    5 

9684 

39  27    4 

9691 

37  50  12 

9700 

36  13  32 

9711 

Regulus 

E. 

76    5  52 

9494 

74  24  30 

9486 

72  42  57 

9478 

71     1  13 

9471 

Mars 

E. 

84  19  18 

9467 

82  37  19 

9460 

80  55  10 

9453 

79  12  51 

9446 

Jupiter 

E. 

106  38  13 

9455 

104  55  56 

9446 

103  13  27 

9438 

101  30  47 

9431 

9 

Sun 

W. 

65  58  42 

9756 

67  34    7 

9748 

69    9  43 

9740 

70  45  30 

9739 

Pollux 

E. 

28  15  26 

9897 

26  41  33 

9869 

25    8  35 

'  9994 

23  36  46 

9991 

Regulus 

E. 

62  29  51 

9439 

60  47    2 

9495 

59    4    3 

9417 

57  20  53 

9410 

Mars 

E. 

70  38  42 

9410 

68  55  22 

9404 

67  11  53 

9397 

65  28  14 

9390 

i 

Jupiter 

E. 

92  54  49 

9394 

91  11     5 

9386 

89  27  10 

9378 

87  43    4 

9371 

10 

Sun 

W. 

78  47    4 

9699 

80  23  55 

9684 

82    0  57 

9675 

83  38  10 

9668 

Aldeberan 

W. 

31  27  18 

9369 

33  11  37 

9369 

34  56    7 

9354 

36  40  48 

9347 

Regulus 

E. 

48  42  25 

9374 

46  58  13 

9366 

45  13  50 

9359 

43  29  17 

9353 

Mars 

E. 

56  47  35 

9357 

55    2  59 

9351 

53  18  14 

9345 

51  33  20 

9339 

Jupiter 

E. 

78  59  55 

9334 

77  14  45 

9397 

75  29  25 

9390 

73  43  55 

9313 

Spica 

E. 

102  15  49 

9387 

100  31  55 

9380 

98  47  51 

9379 

97    3  36 

9364 

11 

Sun 

W. 

91  46  47 

9631 

93  25    0 

9694 

95    3  23 

9616 

96  41  56 

9609 

Aldebaran 

W. 

45  26  47 

9319 

47  12  29 

9305 

48  58  21 

9298 

50  44  23 

9991 

Regulus 

E. 

34  44    6 

9390 

32  58  36 

9314 

31  12  57 

9309 

29  27  10 

9304 

Mars 

E. 

42  46  43 

9311 

41     1     0 

9306 

39  15    9 

9309 

37  29  12 

9998 

Jupiter 

E. 

64  53  48 

9978 

63    7  16 

9979 

61  20  .35 

9965 

59  33  44 

9958 

Spica 

E. 

88  19  43 

9399 

86  34  26 

9399 

84  48  59 

9316 

83    3  23 

9309 

12 

Sun 

W. 

104  57    0 

9577 

106  36  27 

9571 

108  16    2 

9565 

109  55  45 

9559 

Aldebaran 

W. 

59  36  55 

9961 

61  23  52 

9955 

63  10  58 

9949 

64  58  12 

9944  | 

Saturn 

W. 

35    5  41 

9390 

36  51   12 

93)1 

38  36  55 

9303 

40  22  50 

9995  J 

Mars 

E. 

28  38    9 

9985 

26  51  48 

9985 

25    5  26 

9985 

23  19    5 

9966 

Jupiter 

E. 

50  37    9 

9999 

49  49  24 

9993 

47     1  30 

9917 

45  13  28 

99)9 

Spica 

E. 

74  13    5 

9980 

72  26  36 

9974 

70  39  59 

9969 

68  53  14 

9964 

13 

Sun 

W. 

118  16    7 

9536 

119  56  30 

9533 

121  36  58 

9530 

123  17  30 

9596 

Aldebaran 

W. 

73  56  13 

9991 

75  44    9 

9917 

77  32  11 

99)4 

79  20  18 

9910 

70 
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GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES. 

9 

Name  and  Direction 

Noon. 

P.L. 
of 

np> 

P.L. 
of 

VI* 

P.L. 
of 

IX*. 

P.L. 
of 

13 

of  Object. 

Diff. 

Diff. 

Diff. 

Diff. 

Saturn 

W. 

4$    8  5? 

SS86 

Q           1         II 

43  55  14 

9989 

O           1        II 

45  41  40 

9976 

o       *      u 

47  28  15 

9970 

Pollux 

W. 

25  11  48 

9684 

26  48  49 

9697 

28  27    7 

9580 

30    6  30 

9540 

Jupiter 

E. 

43  25  19 

9907 

41  37    2 

9909 

39  48  38 

9196 

38    0    7 

9194 

Spica 

E. 

C7    6  22 

9980 

65  19  24 

9956 

63  32  19 

9951 

61  45    8 

9948 

14 

Sun 

W. 

124  58    7 

9593 

126  38  48 

9591 

128  19  32 

9519 

130    0  19 

9518 

Aldeharan 

W. 

81     8  30 

9908 

82  56  46 

9905 

84  45    6 

9909 

86  33  30 

9900 

Saturn 

W. 

56  23    7 

9947 

58  10  24 

9944 

59  57  46 

9941 

61  45  12 

9939 

Pollux 

W. 

38  35    3 

94p8 

40  18  27 

9391 

42    2  15 

9375 

43  46  25 

9363 

Spica 

E. 

52  48    5 

9936 

51     0  31 

9935 

49  12  55 

9934 

47  25  18 

9933 

Antares 

E. 

96  35  44 

9971 

96  49    2 

9968 

95    2  15 

9966 

93  15  25 

9963 

15 

Aldebaran 

W. 

95  36    5 

9196 

97  24  39 

9196 

99  13  12 

9197 

101     1  44 

9198 

Saturn 

W. 

70  43    7 

9933 

72  30  46 

9933 

74  18  25 

9933 

76    6    3 

9934 

Pollux 

W. 

52  31  11 

9319 

54  16  43 

9314 

56    2  22 

9310 

57  48    7 

9307 

Spica 

E. 

38  27  27 

9943 

36  40    3 

9947 

34  52  46 

9953 

33    5  38 

9960 

Antares 

E. 

84  20  37 

oofta 

82  33  37 

9960 

80  46  39 

9969 

78  59  43 

9984 

16 

Saturn 

W. 

85    3  39 

9946 

86  50  58 

9950 

88  38  11 

9954 

90  25  18 

9959 

Pollux 

W. 

66  37  40 

9309 

68  23  36 

9304 

70    9  29 

9307 

71  55  19 

9309 

Regulus 

W. 

29  59  46 

9990 

31  47  43 

9993 

33  35  36 

9997 

35  23  23 

9931 

Mars 

W. 

22  23  44 

9989 

24  10  39 

9960 

25  57  38 

9959 

27  44  38 

9960 

An  tares 

E. 

70    6    3 

9989 

68  19  37 

9987' 

66  33  19 

9994 

64  47  11 

9301 

17 

Saturn 

W. 

99  18  52 

9990 

101     5    6 

9998 

102  51     8 

9307 

104  36  58 

9315 

Pollux 

W. 

80  43    6 

9334 

82  28  16 

9341 

84  13  16 

9348 

85  58    5 

9356 

Regulus 

W. 

44  20  33 

9960 

46    7  32 

9966 

47  54  21 

9974 

49  40  59 

9989 

Mars 

W. 

36  38  53 

9978 

38  25  25 

9964 

40  11  48 

9991 

41  58    1 

9999 

Antares 

E. 

55  59  24 

9347 

54  14  33 

9359 

52  29  59 

9371 

50  45  43 

9385 

18 

Regulus 

W. 

58  30  55 

9330 

60  16  11 

9340 

62     1   12 

9351 

63  45  57 

9363 

Mars 

W. 

50  46    2 

9344 

52  30  57 

9355 

54  15  36 

9366 

55  59  59 

9378 

Jupiter 

W. 

28  57  20 

9997 

30  43  24 

9308 

32  29  12 

9319 

34  14  44 

9331 

Antares 

E. 

42    9  51 

9479 

40  27  58 

9493 

38  46  35 

9517 

37    5  45 

9543 

19 

Regulus 

W. 

72  25  22 

9496 

74    8  20 

9439 

75  50  59 

9453 

77  33  19 

9467 

Mars 

W. 

(54  37  36 

9441 

66  20  12 

9455 

68    2  28 

9469 

69  44  25 

9483 

Jupiter 

W. 

42  58    2 

9393 

44  41  46 

9407 

46  25  11 

9490 

48    8  17 

9434 

Spica 

W. 

19  25  42 

9579 

21     5  15 

9564 

22  44  59 

9561 

24  24  48 

9561 

a  Aquila? 

E. 

78  47  22 

9894 

77  14  55 

9913 

75  42  53 

9935 

74  11  18 

9957 

120 

Regulus 

W. 

85  59  59 

9539 

87  40  18 

9554 

89  20  16 

3DOW 

90  59  53 

9585 

Mars 

W. 

78    9    5 

9558 

79  48  58 

9573 

81  28  30 

9588 

83    7  41 

9G04 

Jupiter 

W. 

56  38  43 

9507 

58  19  46 

9599 

60    0  29 

9537 

61  40  51 

9553 

Spica 

W. 

32  42  40 

9594 

34  21  43 

9604 

36    0  32 

9615 

37  39    6 

9697 

«  Aquilee 

E. 

66  40  52 

3087 

65  12  27 

3117 

63  44  38 

3148 

62  17  27 

3189 

Fomnlhaiit 

E. 

99    9  39 

9879 

97  36  53 

9891 

96    4  23 

9905 

94  32  10 

9918 

21 

Regulus 

W. 

99  12  46 

9661 

100  50  18 

9676 

102  27  30 

9699 

104    4  21 

9707 

Jupiter 

W. 

69  57  24 

9699 

71  a5  40 

9644 

73  13  35 

9659 

74  51  10 

9675 

Spica 

W. 

45  47  46 

9699 

47  24  37 

9705 

49    1  10 

9719 

50  37  25 

9733 

a  Aquilee 

E. 

55  12    8 

3377 

53  43  25 

3493 

52  27  35 

3471 

51     6  39 

3594 

1 

XVL 
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GREENWICH  MEAN  TIME. 


LUNAB  DISTANCES. 


Li 


13 


14 


15 


16 


17 


18 


19 


20 


21 


Name  and  Direction 
of  Object. 


Saturn  W. 

Pollux  W. 

Jupiter  E . 

Spica  E . 

Sun  W. 

Aldebaran  W. 

Saturn  W. 

Pollux  W. 

Spica  E . 

Airfares  E . 

Aldebaran  W. 

Saturn  W. 

Pollux  W. 

Spica  E . 

An  tare*  E  . 

Saturn  W. 

Pollux  W. 

Regulus  W. 

Mars  W. 

Antares  E . 

Saturn  W. 

Pollux  W. 

Regulus  \V. 

Mars  W. 

Antares  E . 

Regulus  W. 

Mars  W. 

Jupiter  W. 

Antares  E . 


Regulus 
Mars 

W. 

Jupiter 

w. 

Spica 
a  Aquilae 

w. 

E. 

Regulus 
Mars 

W. 
W. 

Jupiter 

W. 

Spica 

aAquilee 

Fomalhaut 

W. 
E. 
E. 

Regulus 
Jupiter 
Spica 
a  Aquilae 


W. 
W. 

w. 

E. 


P.L. 

Midnight. 

of 

Diff. 

O           I        II 

49  14  59 

9964 

31  46  48 

9504 

36  11  30 

9190 

59  57  52 

9945 

131  41     7 

9517 

88  21  58 

9198 

63  32  42 

9930 

45  30  53 

9359 

45  37  40 

9034 

91  28  31 

9961 

102  50  15 

9900 

77  53  40 

9935 

59  33  57 

9304 

31  18  40 

9968 

77  12  50 

9966 

92  12  18 

9964 

73  41    5 

9313 

37  11    4 

9935 

29  31  37 

9961 

63    1  13 

9309 

106  22  35 

9394 

87  42  43 

9365 

51  27  25 

9991 

43  44    2 

9307 

49    1  47 

9400 

65  30  25 

9375 

57  44    6 

9390 

35  59  59 

9349 

35  25  31 

9571 

79  15  19 

9481 

71  26    2 

9497 

49  51     3 

9448 

26    4  36 

9564 

72  40  11 

9980 

92  39    9 

9600 

84  46  30 

9690 

63  20  51 

9568 

39  17  24 

9639 

60  50  56 

3917 

93    0  14 

9939 

105  40  52 

9799 

76  28  24 

9689 

52  13  21 

9747 

49  46  41 

3579 

xv«. 


O  I        li 

51     1  51 

33  27  55 

34  22  47 

58  10  31 

133  21  56 

90  10  28 
65  20  16 
47  15  37 
43  50  3 
89  41  34 

104  38  43 

79  41  15 
61  19  50 
29  31  54 
75  26  1 

93  59  10 
75  26  46 
38  58  39 
31  18  34 
61  15  26 

108  7  59 
89  27  8 
53  13  38 
45  29  51 

47  18  12 

67  14  36 

59  27  55 
37  44  57 
33  45  56 

80  56  59 
73  7  19 
51  33  29 
27  44  20 
71     9  33 

94  18  4 
86  24  58 
65  0  30 
40  55  26 
59  25    7 

91  28  36 

107  17  3 
78  5  18 
53  48  59 

48  27  44 


P.L. 

of 

Diff. 


9960 
9475 
9186 
9949 

9516 
9198 


9349 
993S 
9960 

9909 
9937 
9309 

9979 
9969 

9970 
9317 
9941 
9964 
9317 

9334 
9374 
9300 

9315 
9416 

9387 
9409 
9355 

9601 

9495 
9519 
9463 
9569 
3005 

9615 

9583 
9659 
3953 
9947 

9737 
9704 
9760 
3637 


xvm* 


/* 


52  48  50 
35  9  43 
32  33  58 
56  23  6 


135 
91 
67 
49 
42 


2  47 

58  59 
7  52 
0  36 
2  28 


87  54  36 

106  27  8 

81  28  47 
63  5  46 
27  45  23 

73  39  16 

95  45  54 
77  12  20 
40  46  6 
33  5  26 
59  29  52 

109  53  9 
91  11  20 

54  59  38 
47  15  28 
45  35  0 

68  58  30 
61  II  27 
39  29  37 
32  7  3 

82  38  19 

74  48  15 
53  15  34 
29  23  57 

69  39  26 

95  56  39 

88  3  5 
66  39  49 
42  33  10 
58    0    1 

89  57  17 

108  52  54 
79  41  53 

55  24  19 
47    9  50 


P.L. 

of 

Diff. 


9955 

9450 
9189 
9939 

9516 
9196 
9934 
9333 
9937 
9960 

9904 
9940 
9309 
9991 
9979 

9977 
9399 
9947 


9396 

9344 
9384 
9309 
9394 
9433 

9400 
9415 
9367 
9636 

9510 
9597 
2477 
9577 
3031 

9630 
9651 
9598 
9665 
3993 
9969 

9751 
9719 
9774 
3700 


XXP> 


P.L. 

of 

Diff. 


54  35  56  9951 

.36  52    7  9497 

30  45    4  9179 

54  35  37  99S7 

136  43  38  9517 

93  47  32  9196 

68  55  29  9933 

50  45  48  9395 

40  14  56  S939 
86    7  37  9959 

108  15  29  9907 

83  16  15  9943 

64  51  43  9309 

25  59  10  9305 

71  52  36  sem 

97  32  28  9983 

78  57  47  9398 

42  33  24  9953 
34  52  13  9979 
57  44  31  9336 

HI    36      5  9355 

92  55  18  9394 

56  45  24  9390 

49     0  52  9334 

43  52  12  9459 

70  42    5  9419 

62  54  41  9498 

41  13  59  9380 

30  28  57  9675 

84  19   19  9594 

76  28  50  9549 

54  57  19  9499 

31  3  24  9585 

68    9  52  3059 

97  34  53  9646 

89  40  51  9667 

68  18  47  9613 

44    10  37  9678 

56  35  41  3333 

88  26  17  9977 

110  28  26  9766 

81    18     8  9734 

56  59  21  9783 

45  53    3  3768 


VI 
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UHKL.VWIUU  MLAN  TIKE. 


LUHAR  DUTAXCE8. 


1 

Him-  wut  IHrixMM* 

Noon 

5                  *f  </F(J.«t 

SI 

PttfR*lll«M( 

K. 

wi  ai  :wi 

Vanu* 

K. 

1*7  40  IV 

n 

Jmh 

W, 

ml  :.4    :i 

» 

w, 

iw  34    n 

•  A b. 

K, 

44  it7  'JH 

P Ibain 

I':, 

7.1    3   B 

V«m 

K, 

mh  m    o 

1  I'OKK*) 

v.. 

Hi)  :<ii  :w 

Nu* 

K  . 

1.11  w  aa 

»i 

w, 

i«  .to  in 

H|l|«M 

w. 

71     1  :w 

Ml  IN  441 

h'limllimn 

K. 

(13  Mil    4 

K, 

74  111  'Jl 

M  IV|i»l 

V. . 

77  .14   14 

Hun 

K. 

130    3  48 

M 

H|>Im 

W. 

83  IU  W 

VI, 

:w   8  :w 

K, 

53  38  .VI 

K, 

63  W  10 

*    IVfW»l 

K. 

UI  *  .V 

«VN 

W 

W. 

4l>  W  17 

9Wm>IImmiI 

B, 

4-*  *i  3!" 

Y»»v» 

K 

M  M  17 

«IW4 

K. 

»  •»  10 

!»V* 

*t  1   AkKuw 

W. 

61  »i  *» 

t\ 

4i>  *6  ii 

'  tiW^tua 

K, 

44  *:   ■* 

*v« 

ev  w  3*' 

If       JkMMW 

W, 

n    mi 

*  A^wi.W 

w. 

x*  k>  is 

#v* 

w   «* 

*     A***« 

w. 

;t»  e  it 

*  A*«j£* 

tt  *  *< 

*** 

i>&    11    II 

Alt 


W     ?      t       — * 


84  29  31* 

<io  8  ai 

43  33    8 

73  35  44 

84  93  58 
88  10  92 

130    1)    3 

97    3  30 

72  33  44 
37  .18  57 
tW  13  10 

73  50  43 
76  37  2ti 

118  40  43 

84  43  0 
»>  30  « 
.11  19  14 
til  34  35 


50  30  53  |  33M 

54     3  Si  w 

!«  *  41  [  MM 

<y  \1  SS  :  ue 

*» Hi  si  »w 

13  ft>  S4  ,  *w: 

«a  S&  34  ,  ms» 

74  SI  41*  •  w» 

51  36  36  «m 
Tt  45  to  *w 

*  IX  *t  nw 

<u  w  a-  mm 


86  4  5(i 
61  42  39 
42  10  9 
73    8  47 


74    5  43 
29  25  30 

60  48  45 


S3  42  59 
39  53  58 
4»  8  34  J 
M  4'1  5ti 
«    6  37 

64  31    7 

35"  13  * 
43  13  44 
C4  14   14 

ns  9  is 

33  35  :« 

»  a*  ** 

<r  «  « 

MW-S 
«»* 

<*»  33  (1 

34  W  *" 


w  »    1/     jw 


82  25  3§ 

93  17    7 

67  39  54 

63  Ifi  30 

40  58  35 

70  42  15 

8!  28  51 

85  12  46 

137  15  16 

100    9  24 

75  37  35 

30  53  19 

59  25  49 

70    0  13 

73  34  49 

115  51   18 

67  43  16 

43  31    5 

48  41  43 

56  47  31 

63  17  35 

104  43  30 

54  10  18 

38  42  15 

47  46  33 

51  32  36 

98  44  40 

65  48  34 

36  51   50 

40  56  35 

83  53  56 

77  37  50 

36  35  56 

74    *33 

#ii    8 

UWJI 

it    f  B 

•itr     i  J* 
3*  »   & 
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GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES. 

Name  and  Direction 
of  Object. 

Midnight. 

P.L. 

of 

Diff. 

XV*. 

P.L. 

Of 

Diff. 

XVfflh. 

P.L. 

of 

Diff. 

XXI* 

P.L. 

of 

Diff. 

21 

Fomalhaut 

E. 

80  56  22 

3064 

Q          1        II 

79  27  28 

3089 

O          '11 

77  58  57 

3101 

0          I        li 

76  30  49 

3191 

VENUS 

E. 

91  47  25 

3041 

90  18    3 

3058 

88  49    2 

3074 

87  20  21 

3091 

22 

Jupiter 

W. 

89  14  35 

9604 

90  48  58 

9818 

92  23    3 

9831 

93  56  51 

9843 

Spica 

W. 

64  50    3 

9665 

66  23  20 

9868 

67  56  20 

9880 

69  29    4 

9893 

a  Aquilee 

E. 

39  48  33 

4901 

38  40    8 

4313 

37  33  27 

4436 

36  28  38 

4571 

Fomalhaut 

E. 

69  16    9 

3S94 

67  50  28 

3946 

66  25  13 

3909 

65    0  25 

3399 

Virus 

E. 

80    1  45 

3168 

78  34  58 

3183 

77    8  28 

3198 

75  42  16 

3919 

aPegasi 

E. 

83  44  26 

3106 

82  16  24 

3199 

80  48  41 

3138 

79  21  17 

3153 

Sun 

E. 

125  48  49 

3199 

124  22  39 

3914 

122  56  46 

3997 

121  31    9 

3941 

23 

Jupiter 

W. 

101  41  54 

9909 

103  14  10 

9913 

> 104  46  12 

9994 

106  18    0 

9934 

Spica 

W. 

77    8  54 

9950 

78  40    9 

9961 

80  11  11 

9971 

81  42    0 

9981 

Antares 

W. 

32  19  20 

3148 

33  46  31 

3143 

35  13  49 

3138 

36  41  12 

3136 

Fomalhaut 

E. 

58    3  23 

3419 

56  41  28 

3446 

55  20    4 

3476 

53  59  13 

3506 

■ 

Venus 

E. 

68  35  19 

3977 

67  10  41 

3989 

65  46  17 

3301 

64  22    7 
67  53  29 

3313 

a  Pegasi 

E. 

72    9    0 

3933 

70  43  30 

3950 

69  18  20 

3966 

3983 

Sun 

E. 

114  26  57 

3304 

113    2  50 

3315 

111  38  56 

3396 

110  15  15 

3337 

24 

Spica 

W. 

89  13    8 

3095 

90  42  50 

3039 

92  12  23 

3039 

93  41  47 

3045 

Antares 

W. 

43  58  34 

3134 

45  26    2 

3135 

46  53  29 

3137 

48  20  54 

3138 

Fomalhaut 

E. 

47  23  58 

3686 

46    6  56 

3797 

44  50  38 

3773 

43  35    8 

3899 

Venus 

E. 

57  24  21 

3368 

56    1  21 

3371 

54  38  31 

3379 

53  15  50 

3386 

aPegasi 

E. 

60  54  14 

3371 

59  31  25 

3391 

58    8  58 

3410 

56  46  53 

3430 

Sun 

E. 

103  19  46 

3384 

101  57  11 

3393 

100  34  46 

3400 

99  12  30 

3408 

25 

Antares 

W. 

55  37  36 

3143 

57    4  53 

3144 

58  32    9 

3145 

59  59  24 

3146 

Fomalhaut 

E. 

37  31  39 

4141 

36  22  17 

4994 

35  14  14 

4318 

34    738 

4499 

Venus 

E. 

46  24  19 

3415 

45    2  20 

3490 

43  40  26 

3494 

42  18  37 

3497 

aPegasi 

E. 

50    2  23 

3545 

48  42  48 

3571 

47  23  42 

3698 

46    5    6 

3698 

Sun 

E. 

92  22  58 

3435 

91     1  21 

3439 

89  39  49 

3443 

88  18  21 

3446 

26 

Antares 

W. 

67  15  42 

3149 

68  43    1 

3140 

70  10  22 

3138 

71  37  45 

3136 

Venus 

E. 

35  30  13 

3436 

34    8  37 

3436 

32  47    1 

3436 

31  25  25 

3434 

a  Pegasi 

E. 

39  41    9 

3893 

38  26  31 

3874 

37  12  45 

3999 

35  59  55 

3999 

Sun 

E. 

81  31  39 

3453 

80  10  22 

3453 

78  49    5 

3453 

77  27  48 

3459 

27 

Antares 

W. 

78  55  32 

3119 

80  23  19 

3114 

81  51  11 

3110 

83  19    9 

3105 

a  Aquilce 

W. 

37  38    1 

4516 

38  41  39 

4419 

39  46  43 

4331 

40  53    7 

4950 

Sun 

• 

E. 

70  40  54 

3438 

69  19  21 

3435 

67  57  44 

3431 

66  36    2 

3495 

28 

Antares 

W. 

90  40  42 

3073 

92    9  24 

3066 

93  38.15 

3060 

95    7  14 

3059 

a  Aquilss 

W. 

46  42  12 

3934 

47  54  57 

tfifiA 

49    8  33 

3838 

50  22  56 

3793  ! 

Sun 

E. 

59  45  58 

3394 

58  23  35 

3387 

57    1     4 

3380 

55  38  25 

3379 

29 

Antares 

W. 

102  34  39 

3010 

104    4  39 

3001 

105  34  51 

9999 

107    5  14 

9983 

crAquile 

W. 

56  45  29 

3610 

58    3  53 

3577 

59  22  52 

3547 

60  42  24 

3519 

Sun 

E.~ 

48  42  45 

3398 

47  19    6 

3319 

45  55  16 

3308 

44  31  14 

3999 

30 

Antares 

W. 

114  40    3 

9935 

116  11  37 

9996 

117  43  23 

9917 

119  15  20 

9909 

a  Aquila? 

W. 

67  27  33 

3399 

68  49  59 

3370 

70  12  50 

3348 

71  36    6 

3397 

i 
i 

Sun 

E. 

37  28  12 

3948 

36    3    0 

3938 

34  37  36 

3999 

33  12    1 

3990 
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AT  GREENWICH  APPARENT  NOON. 


1 

I 


Sat 

SUN. 

Mon. 

Tues. 
Wed. 
Thur. 

Prid. 
Sat. 

SUN. 

Mon. 

Tues. 

Wed. 

Thur. 

Frid. 

Sat. 

SUN. 

Mon. 

Tues. 

Wed. 
Thur. 
Frid. 

Sat. 

SUN. 

Mon. 

Tues. 
Wed. 
Thur. 

Frid. 
Sat. 

SUN. 
Mon. 

Tues. 


4 

8 

I 


l 

2 
3 

4 
5 
6 

7 
8 
9 

10 
11 
12 

13 
14 
15 

16 
17 
18 

19 
20 
21 

22 
23 
24 

25 
26 
27 

28 
29 
30 
31 

32 


THE  SUN'S 


Right 


h      m       • 

2  34  18.12 
2  88  7.56 
2  41  57.55 

2  45  48.09 
2  49  39.19 
2  53  80.85 

2  57  23.06 

3  1  15.83 
3    5    9.16 

3  9  3.04 
8  12  57.48 
8  16  52.48 

3  20  48.04 
8  24  44.15 
3  28  40.82 

3  32  38.06 
3  36  35.85 
3  40  34.20 

3  44  sail 

3  48  32.58 
3  52  32.60 

3  56  33, 16 

4  0  34.27 
4    4  35.92 

4  8  38.09 
4  12  40.78 
4  16  43.98 

4  20  47.68 
4  24  51.84 
4  28  56.46 
4  33     1.53 

4  37    7.03 


Difllfbr 
lHonr. 


9.548 
9.571 
9.694 

9.617 
9.640 
9.664 

9.688 

9.7i  r 

9.734 

9.757 
9.780 
9.803 

9.896 
9.850 
9.873 

9.897 
9.990 
9.943 

9.966 

9.989 

10.019 

10.035 
10.058 
10.080 

10.109 
10.193 
10.144 

10.164 
10.183 
10.909 
10.990 


10. 


Apparent 
Declination. 


N.15 


a 


8    9.6 
15  26    8.3 

15  43  51.8 

16  1  19.7 
16  18  31.6 
16  35  27.8 

16  52    6.5 

17  8  28.8 
17  24  34.0 

17  40  21.7 

17  55  51.7 

18  11     3.7 

18  25  57.1 
18  40  31.9 

18  54  47.8 

19  8  44.6 
19  22  21.9 
19  35  89.6 

19  48  37.8 

20  1  14.8 
20  13  31.7 

20  25  28.0 
20  37    3.5 

20  48  17.8 

20  59  10.7 

21  9  41.9 
21  19  51.3 

21  29  38.7 

21  39    3.9 

21  48    6.6 

21  56  46.6 

lN.22    5    3.7 


Diff.  for 
1 


+45.26 
44.63 
43.99 

+43.33 
49.66 
41.98 

+41.98 
40.57 
39.85 

+39.19 
38.37 
37.61 

+36.83 
36.05 
35.95 

+34.45 
33.63 
39.81 

+31.97 
31.13 
30.97 

+99.41 
98.54 
97.65 

+96.75 
95.84 
24.93 

+94.01 
93.08 
99.14 
91.19 

+90.93 


8emi- 


a 


5  54.18 
5  53.94 
5  53.71 

5  53.48 
5  53.25 
5  53.03 

5  52.81 
5  52.60 
5  52.39 

5  52.18 
5  51.98 
5  51.78 

5  51.58 
5  51.39 
5  51.19 

5  51  00 
5%0.81 
5  50.62 

5  50.43 
5  50.25 
5  50.07 

5  49.89 
5  49.71 
5  49.54 

5  49.37 
5  49.21 
5  49.05 

5  48,89 
5  48.74 
5  48  59 
5  48.44 


15  48.30 


8ldere*l 

Time  of 

Semi- 


Peeeing 


66.07 
66.15 
66.23 

66.31 
66.39 
66.47 

66.55 
66.64 
66.72 

66.80 
66.88 
66.97 

67.05 
67.13 
67.21 

67.30 
67.38 
67.46 

67.54 
67  61 
67.69 

67.76 
67.84 
67.91 

67.99 
68.05 
68.12 

68.18 
68.24 
68.30 
68.36 

68.42 


of 

Time, 

to  1m 
Sobtreoted 

from 
Apparent 

Time. 


m       • 

3  2.45 
3  9.55 
3  16.10 

8  22.09 
3  27.53 
8  32.41 

8  36.74 
3  40.51 
3  43.73 

3  46.39 
3  48.50 
3  50.06 

3  51.06 
3  51.49 
3  51.37 

3  50.69 
3  49.46 
3  47.67 

3  45.32 
3  42.42 
3  38.97 

3  34.97 
3  30.43 
3  25.35 

3  19.75 
3  13.63 
3    7.01 

2  59.89 

2  52.30 

2  44.25 

2  35.76 

2  26.84 


DHL  tot 
lHonr. 


• 
0.307 

0.984 

0.961 

0.938 
0.915 
0.191 

0.168 
0.J  45 
0.199 

0.099 
0.076 
0.053 

0.030 
0.006 
0.017 

0.041 
0.064 
0.087 

0.110 
0.133 
0.156 

0.178 
0.901 
0.993 

0.945 
0.966 
0.987 

0.307 
0.396 
0.345 
0.363 

0.380 


Not*.— Tbe  wet*  ttae  of  owlolimntor  paowlnj  »*y  be  ft>«»4  by  ftnbtntottag  oM8  fta*  the  ridtjreol  tee. 
Tfee  •*§*  +  prefixed  to  tae  feeoiiy  eoeafe  of  toottaottom  i»4k»»M  that  aorta 
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AT  GBBEXTWIOH  MEAN  NOON. 

THE  SUN'S 

• 

2 

i 

1 

Equation  of 

Time, 

to  be 

Added  to 

Mean  Time. 

Diit  for 
lHonr. 

81dereal 

Ham, 

or 

Bight  Aaoenalon 

of 

Mean  Son. 

Apparent 
Right  Aaoenalon. 

DHL  for 

lHov. 

• 

Apparent 
Deollnatlon. 

Diit  for 

lHosr. 

Sat 

1 

h     m      • 

2  84  18.60 

• 
9.649 

N.  15°    8  1L9 

+45.26 

m       ■ 

3    2.48 

■ 
0.307 

h     m       a 

2  37  21.08 

sew. 

2 

2  38    8.06 

9.579 

15  26  10.6 

44.63 

8    9.57 

0.984 

2  41  17.63 

Moo. 

3 

2  41  58.07 

9.595 

1$  48  54.1 

43.99 

8  16.11 

0.961 

2  45  14.18 

Tues. 

4 

2  45  48.63 

9.618 

16     1  22.1 

+43.33 

3  22.10 

0.938 

2  49  10.73 

Wed. 

5 

2  49  39.75 

9.641 

16  18  84.1 

49.66 

3  27.54 

0.915 

2  53    7.29 

Thur. 

6 

2  58  31.43 

9.665 

16  85  29.8 

41.98 

3  32.42 

0.191 

2  57    3.84 

Prid. 

7 

2  57  23.65 

9.688 

16  52    9.0 

+41.98 

8  86.75 

0.168 

8     1     0.40 

Sat 

8 

8     1  16.48 

9.711 

17    8  31.8 

40.57 

3  40.52 

0.145 

3    4  56.95 

SUN. 

9 

3    5    9.77 

9.734 

17  24  36.5 

39.85 

3  43.74 

0.199 

3    8  53.51 

Mon. 

10 

3    9    8.66 

9.757 

17  40  24.2 

+39.19 

3  46.40 

0.099 

8  12  50.06 

Tues. 

11 

3  12  58.11 

9.780 

17  55  54.2 

38.37 

3  48.51 

0.076 

3  16  46.62 

Wed. 

12 

3  16  58.11 

9.803 

18  11    6.1 

37.61 

3  50.06 

0.063 

3  20  43.17 

Thur. 

13 

8  20  48.67 

9.896 

18  25  59.5 

+36.83 

3  51.06 

0.030 

3  24  39.78 

Frid. 

14 

8  24  44.79 

9.850 

18  40  34.2 

36.05 

3  51.49 

0.006 

3  28  86.28 

Sat 

15 

3  28  41.46 

9.873 

18  54  50.1 

35.95 

3  51.37 

0.017 

3  32  32.84 

SUN. 

16 

3  32  88.70 

9.897 

19    8  46.8 

+34.45 

3  50.69 

0.041 

3  36  29.39 

Mon. 

17 

3  36  36.49 

9.990 

19  22  24.1 

33.63 

3  49.46 

0.064 

3  40  25.95 

Tuee. 

18 

3  40  34.83 

9.943 

19  35  41.7 

39.81 

3  47.67 

0.087 

3  44  22.50 

Wed. 

19 

8  44  83.74 

9.966 

19  48  39.8 

+31.97 

3  45.32 

0.110 

3  48  19.06 

Thur. 

20 

3  48  83.20 

lr.9tft? 

20     1  16.7 

31.13 

3  42.41 

0.133 

3  52  15.61 

Frid. 

21 

3  52  83.21 

10.019 

20  13  83.6 

30.97 

3  38.96 

0.166 

8  56  12.17 

Sat. 

22 

3  56  33.76 

10.034 

20  25  29.8 

+99.41 

3  34.96 

0.178 

4    0    8.72 

SUN. 

23 

4    0  34.86 

10.057 

20  37    5.2 

98.64 

3  30.42 

0.901 

4    4    5.28 

Mon. 

24 

4    4  86.50 

10.079 

20  48  19.4 

97.65 

3  25.34 

0.993 

4    8     1.84 

Tues. 

25 

4    8  38.66 

10.101 

20  59  12.2 

+96.75 

3  19.74 

0.945 

4  11  58.40 

Wed. 

26 

4  12  41.33 

10.199 

21     9  43.3 

95.84 

3  13.62 

0.966 

4  15  54.95 

Thur. 

27 

4  16  44.51 

10.143 

21  19  52.6 

94.93 

3    7.00 

0.987 

4  19  51.51 

Frid. 

28 

4  20  48.19 

10.163 

x21  29  39.9 

+94.01 

2  59.88 

0.307 

4  23  48.06 

Sat 

29 

4  24  52.33 

10.189 

21  39    5.0 

93.08 

2  52.29 

0.396 

4  27  44.62 

SUN 

30 

4  28  56.93 

10.901 

21  48    7.6 

99.14 

2  44.24 

0.345 

4  31  41.17 

Mon. 

31 

4  33     1.98 

10.919 

21  56  47.5 

91.19 

2  35.75 

0.363 

4  35  37.73 

Tues.  1 32 

4  37    7.46 

10.936 

N.22    5    4.5 

+90.93 

2  26.83 

0.380 

4  39  34.29 

Note.— Th 
Th 
an 

e  eemidiameter  for  i 

is  aign + prefixed  to 
» increasing. 

oeannoon 
thehonrlj 

may  be  aetnmed  the  same  aa  t 
r  change  of  deolination  Indicate 

hat  for  apparent 
» that  north  dec 

noon. 
Unationa 

DHL  for  1  Hour, 
+  9-.8566. 
(Table  m.) 
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ni 


I 


l 

2 
8 

4 

6 
6 

7 
8 
9 

10 
11 
19 

13 
14 
15 

16 
17 
18 

19 
20 
21 

22 
23 
24 

25 
26 
27 

28 
29 
30 
31 

32 


i 

t 


121 
122 
123 

124 
125 
126 

127 
128 
129 

130 
131 
132 

183 
134 
135 

136 
187 
138 

139 
140 
141 

142 
143 
144 

145 
146 
147 

148 
149 
150 
151 

152 


AT  GREENWICH  HEAN  NOON. 


THE  SUN'S 


TEUS  LOMGITfXDX. 


// 


41  0  41.5 

41  58  52.4 

42  57  1.6 

43  56  9.2 

44  53  15.1 

45  51  19.3 

46  49  21.7 

47  47  22.3 

48  45  21.0 

49  43  17.9 

50  41  12.9 

51  39  6.1 

• 

52  36  57.6 

53  34  47.3 

54  32  35.4 

55  30  21.9 

56  28  6.9 

57  25  50.5 

58  23  32.7 

59  21  13.6 

60  18  53.4 

61  16  32.1 

62  14  9.7 

63  11  46.2 

64  9  21.8 

65  6  56.6 

66  4  30.6 

67  2  a7 

67  59  35.9 

68  57  7.3 

69  54  37.7 

70  52  7.2 


V 


$* 


0  31.1 
58  41.9 
56  51.0 

54  58.4 

58  4.2 
51  8.3 

49  10.6 

47  11.1 
45  9.7 

48  6.4 
41  1.8 
38  54.4 

36  45.7 
34  35.8 
82  28.3 

30  9.6 
27  54.5 
25  38.0 

23  20.0 
21  0.7 
18  40.4 

16  19.0 
13  56.4 
11  32.8 

9  8.3 
6  43.0 
4  16.8 

1  49.8 

59  21.8 
56  53.0 
54  23.3 

51  52.6 


Dfff.  for 
lHoor. 


45.49 
45.4* 
45.35 

46.28 
45.21 
45.14 

45.06 
44.98 
44.90 

44.83 
44.75 
44.08 

44.61 
44.54 
44.47 

44.40 
44.34 
44.28 

44.23 
44.18 
44.13 

44.09 
44.05 
44.01 

43.97 
43.93 
43.89 

43.86 
43.82 
43.79 
43.75 


143.71 


LATITUDE. 


f 


-  0.62 
0.72 
0.81 

-0.87 
0.90 
0.89 

-  0.85 
0.79 
0.71 

-  0.60 
0.47 
0.38 

-  0.19 

-  0.05 
4-  0.07 

4-  0.17 
0.25 
0.80 

+  0.31 
0.30 
0.26 

-f  0.20 

4-  0.11 

0.00 

-  0.12 
0.25 
0.38 

-  0.5O 
0.61 
0.70 
0.76 

-  0.79 


of  the 

B*dios  Vector 

of  the 

Earth. 


0.0035468 
0.0036546 
0.0037608 

0.0088652 
0.0089678 
0.0040687 

0.0041678 
0.0042652 
0.0043611 

0.0044555 
0.0045485 
0.0046402 

0.0047307 
0.0048200 
0.0049088 

0.0049957 
0.0050822 
0.0051679 

0.0052526 
0.0058868 
0.0054190 

0.0055007 
0.0055811 
0.0056601 

0.0057377 
0.0058137 
0.0058879 

0.0059602 
0.0060304 
0.0060984 
0.0061641 

0.0062275 


DHL  for 
lHour. 


+  45.3 
44.6 
43.9 

+  43.2 
42.5 
41.7 

+  41.0 
40.3 
39.7 

+  39.1 
38.5 
38.0 

+  37.5 
37.0 
36.6 

+  36.2 
35.8 
35.5 

+  35.1 
34.7 
34.3 

+  33.8 
33.2 
32.6 

+  32.0 
31.3 
30.5 

+  29.7 
28.8 
27.9 
26£ 

+  25.9 


Xom— Xbo 


■WiHnt  to  eofcutt*  A  coowpoaA  to  the  tru#  equinox  of  the  date;  to  column  k\  to 
■m  equinox  of  Jna—ry  0*.fc 


Sid 


Time 
of 

IHoon. 


h      m       ■ 

21  19  8.80 
21  15  12.89 
21  11  16.99 

21  7  21.08 
21  3  25.17 
20  59  29.26 

20  55  33.35 
20  51  37.44 
20  47  41.53 

20  43  45.62 
20  89  49.71 
20  35  53.80 

20  31  57.89 
20  28  1.98 
20  24  6.08 

20  20  10.17 
20  16  14.26 
20  12  18.35 

20  8  22.44 
20  4  26.53 
20  0  30.62 

19  56  34.71 
19  52  88.80 
19  48  42.89 

19  44  46.98 
19  40  51.07 
19  86  55.16 

19  32  59.25 
19  29  3.34 
19  25  7.43 
19  21  11.52 

19  17  15.60 
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GREENWICH  MEAN  TIME. 

THE  MOOK'8 

1 

A 

+» 

e 

1 

SEHIDIAMKTEB. 

HORIZONTAL 

PARALLAX. 

UPPER  TRANSIT. 

AGB. 

Noon. 

Midnight. 

Noon. 

Diff.  for 
lHour. 

Midnight. 

Diff.  for 
1  Hoar. 

Meridian  of 
Greenwich. 

Diff.  for 
1  Hoar. 

Noon. 

1 

15  11.1 

15  15!8 

55  37.0 

♦r.39 

55  54.2 

+K46 

h      m 

22  42.1 

m 
1.94 

d 
26.9 

2 

15  20.7 

15  25.6 

56  12.1 

1.51 

56  30.3 

1.52 

23  29.6 

2.03 

27.9 

3 

15  30.6 

15  35.5 

56  48.5 

1.51 

57    6.4 

1.47 

6 

28.9 
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GREENWICH  MEAN  TIME. 

THE  MOON'S  SIGHT  ASCENSION  AND  DECLINATION. 
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GREENWICH  MEAN  TTMTC. 

THE  MOON'S  BIGHT  ASCENSION  AND  DECLINATION. 
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GBEENWICH  MEAN  TIME. 

THE  MOON'S  BIGHT  ASCENSION  AND  DECLINATION. 
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GREENWICH  MEAN  TIME. 

* 

THE  MOON'S  BIGHT  ASCENSION  AND  DECLINATION. 
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1  38  43.8 

9.939 

10 

23    7  48.92 

14)198 

5  54  22.4 

9.149 

10 

0  40  28.41 

1.9869 

1  48  39.8 

9.934 

11 

23    9  43.69 

14)198 

5  45  13.0 

9.171 

11 

0  42  26.49 

1.9699 

1  58  35.9 

9.936 

12 

23  11  38.45 

14)198 

5  36    1.9 

9.199 

12 

0  44  24.71 

1.9716 

2    8  32.1 

9.937 

13 

23  13  33.22 

1.9199 

5  26  49.1 

9.998 

13 

0  46  23.08 

1.9741 

2  18  28.4 

9.937 

14 

23  15  28.00 

1.9130 

5  17  34.6 

9.956 

14 

0  48  21.60 

1.9765 

2  28  24.6 

9.837 

15 

23  17  22.78 

14)139 

5    8  18.4 

9.983 

15 

0  50  20.26 

1.9790 

2  38  20.8 

9.936 

16 

23  19  17.58 

14)134 

4  59    0.6 

9.310 

16 

0  52  19.08 

1.9816 

2  48  16.9 

9.934 

17 

23  21  12.39 

14)137 

4  49  41.2 

9.336 

17 

0  54  18.06 

14)843 

2  58  12.9 

9.939 

18 

23  23    7.22 

1.9140 

4  40  20.3 

9.361 

18 

0  56  17.20 

14)870 

3    8    8.8 

9.989 

19 

23  25    2.07 

14)143 

4  30  57.9 

9.386 

19 

0  58  16.50 

1.9896 

3  18    4.4 

9.995 

20 

23  26  56.94 

1.9147 

4  21  34.0 

9.419 

20 

1    0  15.97 

1.9996 

3  27  59.8 

9.981 

21 

23  28  51.84 

14)159 

4  12    8.5 

9.436 

21 

1     2  15.61 

14)954 

3  37  54.9 

94)15 

22 

23  30  46.77 

1.9157 

4    2  41.6 

9.459 

22 

1     4  15.42 

1.9983 

3  47  49.6 

9.909 

23 

23  32  41.73 

14)163 

3  53  13.4 

9.489 

23 

1    6  15.41 

94)019 

3  57  44.0 

9.903 

24 

23  34  36.73 

1.9160 

8.  3  43  43.8 

9.505 

24 

1    8  15.57 

9.0049 

N.  4    7  38.0 

9.898 

xn. 
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GREENWICH  MEAN  TIME. 


THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 


Hoar. 


Bight 


Diftfor 
1  Minute. 


DeoUnftttan. 


Diftfor 
1  Minute. 


Hoar. 


Right  Aaoensian. 


Diltfbr 
1  Minute. 


Declination. 


Diff.for 
1  Minute. 


0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 


0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 


SATURDAY  29. 


h 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 


m 

8 
10 
12 
14 
16 
18 
20 
22 
24 
26 


1  28 


30 
32 
34 
1  36 
1  38 
1  40 
1  42 
1  44 
1  46 
1  49 
1  51 
1  53 
1  55 


8 

■ 

15.57 

2.0049 

15.91 

8.0078 

16.44 

9.0103 

17.15 

8-0134 

18.05 

9.0106 

19.14 

9.0198 

20.43 

9.0931 

21.91 

9.0984 

23.59 

9.0998 

25.48 

8.0339 

27.57 

94)386 

29.87 

9.0401 

32.38 

9.0438 

35.10 

8.0479 

38.04 

90)608 

41.20 

9.0545 

44.58 

9.0589 

48.18 

90)618 

52.00 

90)656 

56.05 

90)605 

0.34 

9.0734 

4.86 

9.0773 

9.62 

9.0813 

14.62 

9.0859 

N.  4 
4 
4 
4 
4 
4 
5 
5 
5 
5 
5 
5 
6 
6 
6 
6 
6 
6 
7 
7 
7 
7 
7 

N.  7 


7  3&0 
17  31.5 
27  24.5 
37  16.9 
47  8.7 
56  59.8 

6  50.2 
16  39.9 
26  28.8 
36  16.8 
46  3.9 
55  50.1 

5  35.3 
15  19.5 
25  2.5 
34  44.4 
44  25.1 
54  4.5 

3  42.6 
13  19.3 
22  54.7 
32  28.6 
42  1.0 
51  3103 


SUNDAY  30. 


57 
59 
1 
3 
5 
7 
9 
12 
14 
16 
18 
20 
22 
24 
26 
29 
31 
33 
35 
37 
39 
42 
44 
2  46 
2  48 


1 
1 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 


19.85 

90)699 

25.33 

90)833 

31.05 

9.0874 

37.02 

9.1016 

43.24 

9.1058 

49.71 

9.1100 

56.44 

9.1149 

3.42 

9.1185 

10.66 

9.1999 

18.17 

9.1973 

25.94 

9.1317 

33.97 

9.1361 

42.27 

9.1406 

50034 

9.1451 

59.68 

9.1495 

8.78 

9.1540 

18.16 

9.1586 

27.81 

9.1639 

37.74 

9.1678 

47095 

9.1795 

58.44 

9.1771 

9.20 

9.1818 

20.25 

9.1865 

31.58 

9.1919 

43.20 

9.1980 

N.  8 

8 

8 

8 

8 

8 

8 

9 

9 

9 

9 

9 

9 

10 

10 

10 

10 

10 

10 

10 

11 

11 

11 

11 

N.11 


1 

10 
19 
29 
38 
48 
57 


1.0 
28.5 
54.3 
18.2 
4003 

0.5 
18.7 
6  34.9 
15  49.0 

1.0 
1003 
1803 


25 
34 
43 


52  23.5 


26.3 
26.7 
24.6 
19.9 
12.6 
2.6 
49.8 
3  34.2 
12  15.8 
20  54.4 
29  30.0 
38  2.6 


1 

10 
19 
28 
37 
46 
54 


9.898 
9.887 
9.878 
9.868 
9.857 
9.846 
9.834 
9.899 
9.808 
9.793 
9.778 
9.769 
9.745 
9.797 
9.708 
90*88 
9.667 
9.646 
90S4 
9.601 
90>77 
9.559 
9.597 
9£00 


9.479 
9.444 
9.414 
9.383 
90159 
9.390 
90187 
9.859 
90117 
9.189 
9.144 
9.106 
90)67 
9.097 
80)66 
80*43 
8.900 
80)56 
80)10 
8.783 
8.717 
80)68 
80)18 
&568 
80417 


MONDAY  31. 


0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 


h 
2 
2 
2 
2 
2 
2 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 


m 
48 
50 
53 
55 
57 
59 
1 
4 
6 
8 
10 
13 
15 
17 
19 
22 
24 
26 
29 
31 
33 
35 
38 
40 


■ 

■ 

43.20 

9.1960 

N.l 

55.10 

9.9008 

7.29 

9.9056 

19.77 

9.9104 

32.54 

9.9159 

45.60 

901900 

58094 

9.9948 

12.58 

9.9997 

26031 

9.8347 

40.74 

9.9396 

55.26 

9.9444 

10.07 

9.9493 

25.17 

9.9549 

40.57 

9.9599 

56.27 

9.9841 

12.26 

8.8690 

28.55 

8.8739 

45.13 

80*788 

2.00 

9.9837 

19.17 

9.9888 

36.63 

9.9935 

54039 

9.9984 

12.44 

90)033 

30.79 

90)089 

N.l 

1 
1 
1 

2 
2 
2 
2 
2 
2 
2 
3 
3 
3 
3 
3 
3 
3 
3 
4 
4 
4 
4 
4 
4 


38  2.6 
46  32.1 
54  58.3 
21.2 
40,8 
57.1 
9.9 
19.2 
24.9 
52  26.9 
0  25.2 
19.8 
10.5 
57.3 
40.1 
18.9 
53.6 
24.0 
50.2 
12.1 
16  29.7 
23  42.8 
30  51.4 
37  55.4 


3 
11 

19 
28 
36 
44 


8 
16 
23 
31 
39 
46 
54 
1 
9 


&517 
8.464 
6.409 
8.354 
&999 
8.949 
8.184 
8.195 
8.064 
60)03 
70M1 
7.877 
70)19 
7.747 
7.680 
70)19 
70>49 
7.479 
7.401 
70)99 
7.956 
7.181 
7.105 
70)97 


TUESDAY,  JUNE  1. 
0  |     3  42  49.43  |    suisi  [N.14  44  54.7  |     60)49 


PHASES  OF  THE  MOON. 


d  h  m 

•  New  Mood    .    .  May      3  15  42.5 

J)  First  Quarter     ...    10  14  20.6 

O  Full  Moon      ....    17  13  47.1 

C  Last  Quarter.    ...    25  11  36.1 


C  Perigee.    .    •    .  May    10    12.5 
d  Apogee 24    1103 
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MAY,    1886. 


xnx 


GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES. 

• 

H 
U 

1 

P.L. 

P.L. 

P.L. 

P.  L. 

Name  and  Direction 
of  Object. 

Noon. 

ot 
DIff. 

III*. 

of 
Diff. 

VI*. 

of 
Diff. 

IX*- 

of 
Diff 

a  AquilflB 

W. 

O           /         II 

72  59  46 

3306 

0          *        // 

74  23  50 

3988 

O          i        H 

75  48  16 

3980 

O          1      II 

77  13    4 

3951 

Fomalhaut 

W. 

40  46    4 

3667 

42    3  26 

3604 

43  21  56 

3545 

44  41  30 

3499 

Son 

E. 

31  46  15 

3210 

30  20  18 

3901 

28  54  10 

3193 

27  27  53 

3186 

5 

Sun 

W. 

17  33  41 

9006 

19    5  54 

9675 

20  38  45 

9851 

22  12    7 

9830 

Pollux 

E. 

51     8  11 

9583 

49  28  53 

9581 

47  49  32 

9580 

46  10  10 

9580 

Regulus 

E. 

86  32  57 

9456 

84  50  41 

9446 

83    8  12 

9438 

81  25  31 

9430 

Mars 

E. 

96  14  12 

9590 

94  33  27 

9519 

92  52  30 

9504 

91  11  22 

9496 

6 

Sun 

W. 

30    4  47 

9755 

31  40  14 

9744 

33  15  55 

9734 

34  51  50 

9794 

Pollux 

E. 

37  54    8 

9607 

36  15  22 

9619 

34  36  53 

9635 

32  58  45 

9663 

Regulus 

K. 

72  49  23 

9383 

71     5  38 

9387 

69  21  44 

9381 

67  37  42 

9375 

Mars 

E. 

82  43    2 

9460 

81    0  53 

9454 

79  18  35 

9448 

77  36    9 

9449 

Jupiter 

E. 

101     0  53 

9375 

99  16  43 

9360 

97  32  24 

9363 

95  47  56 

9357 

7 

Sun 

W. 

42  54  22 

9685 

44  31  22 

9678 

46    8  31 

9679 

47  45  48 

9666 

Regulus 

E. 

58  55  29 

9348 

57  10  40 

9344 

55  25  45 

9340 

53  40  44 

9336 

Mars 

E. 

69    2     1 

9417 

€7  18  51 

9413 

65  35  35 

9408 

63  52  12 

9405 

Jupiter 

E. 

87    3  34 

9331 

85  18  20 

9396 

83  32  59 

> 

9399 

81  47  32 

9318 

8 

Sun 

W. 

55  53  58 

9643 

57  31  54 

9640 

59    9  55 

9636 

60  48    1 

9633 

Regulus 

E. 

44  54  17 

9390 

4:*    8  46 

9317 

41  23  11 

9315 

39  37  33 

9319 

Mars 

E. 

55  14    6 

9389 

53  30  16 

9387 

51  46  22 

9384 

50    2  25 

9383 

Jupiter 

E. 

72  58  56 

9309 

71  12  59 

9998 

69  26  57 

9996 

67  40  51 

9994 

Spica 

E. 

98  30    1 

9333 

96  44  50 

9330 

94  59  34 

9397 

93  14  14 

9395 

9 

Sun 

W. 

68  59  29 

9690 

70  37  57 

9618 

72  16  27 

9617 

73  54  59 

9615 

Saturn 

W. 

22  38  16 

9403 

24  21  46 

9303 

26    5  31 

9384 

27  49  29 

9376 

Mars 

E. 

41  22    5 

9375 

39  37  55 

9375 

37  53  45 

9375 

36    9  34 

9374 

Jupiter 

E. 

58  49  37 

9985 

57    3  15 

9983 

55  16  50 

9981 

53  30  23 

9960 

Spica 

E. 

84  26  45 

9315 

82  4J     7 

9313 

80  55  27 

9319 

79    9  45 

9311 

10 

Sun 

W. 

82    8    6 

9610 

83  46  47 

9610 

&5  25  29 

9610 

87    4  11 

9610 

Saturn 

W. 

36  31  32 

9353 

38  16  14 

9350 

40    1     0 

9348 

41  45  50 

9345 

Pollux 

W. 

22  14  17 

9849 

23  47  50 

9760 

25  22  58 

9710 

26  59  25 

9661 

Jupiter 

E. 

44  37  49 

9977 

42  51  16 

9976 

41    4  42 

9976 

39  18    8 

9977 

Spica 

E. 

70  21     0 

9309 

68  35  13 

9300 

66  49  27 

9310 

65    3  42 

9310 

11 

Sun 

W. 

95  17  39 

9611 

96  56  19 

9619 

98  34  57 

9613 

100  13  34 

9614 

Saturn 

W. 

50  30  34 

9341 

52  15  34 

9341 

54    034 

9341 

55  45  34 

9349 

Pollux 

W. 

,35  14  48 

9516 

36  55  39 

9499 

38  36  54 

9484 

40  18  30 

9471 

Jupiter 

E. 

30  25  25 

3979 

28  38  54 

9980 

26  52  25 

9981 

25    5  57 

QQQO 

Spica 

E. 

56  15  10 

9316 

54  29  34 

9317 

52  44    0 

9390 

50  58  29 

9399 

An  tares 

E. 

102     1  52 

2353 

100  17    9 

9353 

98  32  27 

9353 

96  47  45 

9354 

12 

Sun 

W. 

108  26  11 

9693 

110    4  35 

jflQwv 

111  42  56 

9698 

113  21  13 

9631 

Saturn 

W. 

64  30  22 

9346 

66  15  15 

9347 

68    0    6 

9348 

69  44  55  ! 

9350 

Pollux 

W. 

48  50  12 

9431 

50  33    3 

9496 

52  16    0 

9499 

53  59    3  J 

9419 

Spica 

E. 

42  11  59 

9340 

40  26  58 

9344 

38  42    3 

9350 

36  57  16 

9356 

Airfares 

E. 

88    4  33 

9360 

86  20     1 

9369 

84  35  32 

9364 

82  51    6 

9367 

13 

Sun 

W. 

121  31  35 

9648 

123    9  25 

9659 

124  47    9 

9657 

126  24  47 

i 
1 

9669 

XIV. 
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GREENWICH  MEAN  TIME. 

• 

LUNAR  DISTANCED 

• 

i 

HVun©  and  Dirootios 
of  Object. 

Midnight. 

P.L. 

of 

Diff. 

xv*. 

P.L. 
of 

Diff. 

xvhp». 

P.L. 

of 

Diff 

XXI*. 

P.L 

of 

Diff. 

O            I          It 

78  38  13 

a  Aquilee 

W. 

3933 

O           /        II 

80    3  43 

3916 

O          /         U 

81  29  33 

3901 

O           1        f 

82  55  41 

3181 

Fomalhaut 

W. 

46    2    2 

3443 

47  23  31 

3397 

48  45  51 

3353 

50    9     1 

3312 

Sun 

E. 

26    1  27 

3179 

24  34  53 

3174 

23    8  13 

3179 

21  41  30 

3)7 

5 

Sun 

W. 

23  45  56 

9811 

25  20    9 

9795 

26  54  43 

9781 

26  29  36 

9761 

Pollux 

E. 

44  30  48 

9563 

42  51  29 

9585 

41  12  14 

9591 

39  33    6 

9591 

Regulus 

E. 

79  42  39 

9499 

77  59  36 

9415 

76  16  22 

9408 

74  32  58 

940i 

Mars 

E. 

89  30    3 

Q4fiA 

vno 

87  48  33 

9481 

86    6  53 

9473 

84  25    2 

946: 

6 

Sun 

W. 

36  27  58 

9715 

36    4  18 

9707 

39  40  49 

9698 

41  17  31 

960$ 

Pollux 

E. 

31  21    2 

9677 

29  43  51 

9707 

28    7  20 

9743 

26  31  37 

978 

Regulus 

E. 

65  53  32 

9369 

64    9  13 

9364 

62  24  46 

9356 

60  40  11 

935: 

Mars 

E. 

75  53  34 

9437 

74  10  52 

9431 

72  28    2 

9496 

70  45    5 

9491 

JUPITER 

E. 

94    3  19 

9351 

92  18  34 

9346 

90  33  41 

9341 

88  48  41 

933( 

7 

Sun 

W. 

49  23  13 

9661 

51     0  45 

9657 

52  38  23 

9659 

54  16    8 

984( 

Regulus 

E. 

51  55  37 

9333 

50  10  25 

9398 

48  25    7 

9395 

46  39  44 

939$ 

Mars 

E. 

62    8  44 

9401 

60  25  11 

9398 

58  41  34 

9395 

56  57  52 

939S 

Jupiter 

E. 

80    1  59 

9314 

78  16  20 

9311 

76  30  36 

9908 

74  44  48 

930! 

8 

Sun 

W. 

62  26  11 

9630 

64    4  25 

9697 

65  42  43 

9695 

67  21     4 

2625 

Regulus 

E. 

37  51  51 

9310 

36    6    6 

9309 

34  20  19 

9306 

32  34  31 

9301 

1 

Mars 

E. 

48  18  26 

9381 

46  34  24 

9380 

44  50  20 

9378 

43    6  14 

9371 

1 

Jupiter 

E. 

65  54  42 

9991 

64    8  30 

9989 

62  22  15 

9987 

60  35  57 

998( 

I 

Spica 

E. 

91  28  51 

9399 

89  43  24 

9390 

87  57  54 

9318 

86  12  21 

93K 

9 

Sun 

W. 

75  33  33 

9614 

77  12    9 

9619 

78  50  47 

9619 

80  29  26 

961 

Saturn 

W. 

29  33  38 

9370 

31  17  56 

9364 

33    2  22 

9360 

34  46  54 

935( 

Mars 

E. 

34  25  22 

9374 

32  41  10 

9375 

30  56  59 

9375 

29  12  48 

937! 

Jupiter 

E. 

51  43  54 

9979 

49  57  24 

9979 

48  10  53 

9978 

46  24  21 

9271 

Spica 

E. 

77  24    2 

9311 

75  38  18 

9310 

73  52  33 

9309 

72    6  47 

9301 

10 

Sun 

W. 

88  42  53 

9610 

90  21  35 

9610 

92    0  17 

9610 

93  38  58 

96K 

Saturn 

W. 

43  30  44 

9344 

45  15  40 

9343 

47    0  37 

9349 

48  45  35 

934s 

Pollux 

W. 

28  36  57 

9691 

30  15  23 

9588 

31  54  35 

9560 

33  34  25 

953( 

Jupiter 

E. 

37  31  35 

9977 

35  45    2 

9977 

33  58  29 

9978 

32  11  57 

997* 

Spica 

E. 

63  17  57 

9311 

61  32  13 

9311 

59  46  30 

9313 

58    0  49 

931' 

11 

Sun 

W. 

101  52  10 

9615 

103  30  44 

9617 

105    9  16 

9619 

106  47  45 

969    | 

Saturn 

W. 

57  30  33 

9349 

59  15  32 

9349 

61     0  30 

9343 

62  45  27 

934' 

Pollux 

W. 

42    0  24 

9460 

43  42  33 

9461 

45  24  55 

9443 

47    7  29 

943 

Jupiter 

E. 

23  19  31 

9983 

21  33    7 

9965 

19  46  45 

9986 

18    0  25 

9981 

Spica 

E. 

49  13    2 

9395 

47  27  39 

9398 

45  42  20 

9339 

43  57    7 

9332 

An  tares 

E. 

95    3    4 

9355 

93  18  24 

9355 

91  33  45 

9357 

89  49    8 

235* 

l  12 

Sun 

W. 

114  59  26 

9634 

116  37  35 

9637 

118  15  40 

9640 

119  53  40 

i 
964'    j 

Saturn 

W. 

71  29  41 

9353 

73  14  24 

9355 

74  59    4 

9357 

76  43  40 

936( 

Pollux 

W. 

55  42  11 

9417 

57  25  22 

9415 

59    8  36 

9413 

60  51  52 

9412 

Spica 

E. 

35  12  38 

9363 

33  28  10 

9371 

31  43  54 

9380 

29  59  51 

939 

Aiitares 

E. 

81     6  44 

9370 

79  22  26 

9373 

77  38  12 

9377 

75  54    4 

938( 

13 

Sun 

W. 

128    2  18 

9867 

129  39  42 

9679 

131  16  59 

9678 

132  54    8 

966 

88 
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XV. 


GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES, 

• 

U 

4 

13 

Name  And  Direction 
of  Object. 

Noon. 

P.L. 

of 

Biff. 

m»- 

P.L. 

of 

Diff. 

VI*. 

P.L. 
of 

Dlff. 

IX*. 

P.L. 
of 

DIC 

Saturn 

W. 

78  28  12 

9363 

gin 

80  12  40 

9306 

O           1       II 

81  57    4 

9369 

Oil, 

83  41  23 

9373 

Pollux    , 

W. 

62  35    8 

9413 

64  18  24 

9413 

66    1  40 

9414 

67  44  55 

9415 

Regulus 

w. 

25  53  41 

8398 

27  38  59 

9331 

29  24  14 

9333 

31    9  26 

9336 

A  o  tare  s 

E. 

74  10     1 

9384 

72  26    4 

9389 

70  42  14 

9394 

68  58  30 

9399 

14 

Saturn 

W. 

92  21  33 

9394 

94    5  16 

9399 

95  48  52 

9405 

97  32  20 

9410 

Pollux 

W. 

76  20  28 

9499 

78    3  22 

9439 

79  46  11 

9436 

81  28  54 

9441 

Regulus 

W. 

39  54  14 

9154 

41  38  55 

9358 

43  23  30 

9363 

45    7  58 

9368 

Mars 

W. 

28    6    4 

9446 

29  48  33 

9450 

31  30  56 

9455 

33  13  13 

9460 

An  tares 

E. 

60  21  56 

9431 

58  39    6 

9440 

56  56  28 

9448 

55  14    2 

9458 

15 

Regulus 

W. 

53  48  19 

9396 

55  31  57 

9404 

57  15  26 

9411 

58  58  45 

9419 

Mars 

W. 

41  42  45 

9489 

43  24  14 

9496 

45    5  33 

9503 

46  46  42 

9510 

Jupiter 

w. 

25  55    5 

9387 

27  3«  58 

9394 

29  22  41 

9401 

31     6  14 

9409 

An  tares 

E. 

46  45  24 

9514 

45    4  30 

9598 

43  23  56 

9544 

41  43  44 

9561 

a  Aquilse 

E. 

95  33    3 

9853 

93  59  44 

9858 

92  26  31 

9863 

90  53  25 

9869 

16 

Regulus 

W. 

67  32  40 

9458 

69  14  53 

9466 

70  56  54 

9475 

72  38  42 

9485 

Mars 

W. 

55    9  45 

9561 

56  49  47 

9561 

58  29  36 

9570 

60    9  12 

9580 

Jupiter 

W. 

39  41  14 

9449 

41  23  39 

9458 

43    5  52 

9467 

44  47  52 

9476 

a  Aquita 

E. 

83  10  33 

9990 

81  38  39 

9939 

80    7    1 

9946 

78  35  40 

9969 

17 

Regulus 

W. 

81     4  25 

9533 

82  44  52 

9543 

84  25    5 

9564 

86    5    3 

9565 

Mars 

W. 

68  23  52 

9631 

70    2    5 

9641 

71  40    4 

9659 

73  17  48 

9663 

Jupiter 

W. 

53  14  31 

9595 

54  55    9 

9536 

56  35  32 

9547 

58  15  40 

9558 

Spica 

W. 

27  51     7 

9610 

29  29  48 

9619 

31     8  26 

9616 

32  46  59 

9691 

a  Aquils9 

E. 

71     4    8 

3053 

69  35    1 

3074 

68    6  20 

3096 

66  38    8 

3193 

18 

Regulus 

W. 

94  21     7 

9691 

95  59  33 

9633 

97  37  43 

9644 

99  15  38 

9656 

Mars 

W. 

81  22  37 

9799 

82  58  47 

9735 

84  34  41 

9747 

86  10  19 

9759 

Jupiter 

W. 

66  32  32 

9615 

68  11     7 

9696 

69  49  27 

9638 

71  27  31 

9650 

Spica 

W. 

40  57  33 

9680 

42  35    7 

9669 

44  12  29 

9678 

45  49  38 

9689 

a  Aquilee 

E. 

59  25  14 

3971 

58    0  29 

3307 

56  36  26 

3345 

55  13    7 

3386 

19 

Jupiter 

W. 

79  33  44 

97)0 

81  10  10 

9799 

82  46  20 

9735 

84  22  13 

9747 

Spica 

W. 

53  51  56 

9741 

55  27  41 

9753 

57    3  11 

9764 

58  38  26 

9775 

orAquito 

E. 

48  29    2 

3635 

47  11     5 

3096 

45  54  14 

3763 

44  38  33 

3835 

Fomalhaut 

E. 

79  21  25 

3057 

77  52  23 

3073 

76  23  40 

3089 

74  55  17 

3106 

a  Pegasi 

E. 

94    8  18 

9989 

92  37  51 

3000 

91     7  38 

3019 

89  37  40 

3094 

20 

Jupiter 

W. 

92  17  39 

9808 

93  51  57 

9690 

95  25  59 

9831 

96  59  46 

9849 

Spica 

W. 

66  31     1 

9839 

68    4  47 

9843 

69  38  19 

9856 

71  11  36 

9866 

Antares 

W. 

22  21     1 

3943 

23  46  19 

3904 

25  12  24 

3173 

26  39    6 

3149 

Fomalhaut 

E. 

67  38  53 

3903 

66  12  47 

3995 

64  47    7 

3947 

63  21  53 

3969 

a  Pegasi 

E. 

82  11  45 

3091 

80  43  24 

3105 

79  15  20 

3119 

77  47  34 

3135 

21 

Spica 

W. 

78  54  32 

9990 

80  26  26 

9930 

81  58    7 

9939 

83  29  36 

9949 

Antares 

W. 

33  57  46 

3095 

35  26    2 

3091 

36  54  23 

3088 

38  22  47 

3067 

Fomalhaut 

E. 

56  22  41 

3398 

55    0  22 

3498 

53  38  37 

3458 

52  17  26 

3491 

a  Pegasi 

E. 

70  33  24 

3914 

69    7  32 

3931 

67  42    0 

3948 

66  16  48 

3965 

Venus 

E. 

94  41  22 

3997 

93  17    7 

3309 

91  53    6 

3390 

90  29  18 

3331 

Sun 

E. 

139    8  41 

3991 

137  44  19 

3300 

136  20    8 

3309 

134  56    7 

3319 

XVI. 
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GREENWICH  MEAN  TIME. 

LUNAR  DISTAKCSa 

Same  and  Direction 
of  Object. 

Midnight. 

P.L. 

of 

Dlff. 

xv». 

P.L. 

of 

DuT. 

xvnp» 

P.L. 

of 

DHL 

XX  p>. 

P.L. 

of 

Diff. 

13 

Saturn 

W. 

O         i      n 

85  25  96 

S377 

O          1        II 

87    9  44 

9380 

8!  53  47 

9385 

O         *        il 

90  37  43 

9389 

Pollux 

W. 

69  28    8 

9417 

71  11  18 

9419 

72  54  25 

9499 

74  37  29 

9495 

Regulus 

w. 

32  54  33 

9339 

34  39  36 

9349 

36  24  34 

9346 

38    9  27 

9350 

Antares 

E. 

67  14  54 

9405 

65  31  26 

9410 

63  48    6 

9417 

62    4  56 

9494 

14 

Saturn 

W. 

99  15  41 

9415 

100  58  54 

9491 

102  41  58 

9498 

104  24  53 

9434 

Pollux 

W. 

83  11  30 

9446 

84  53  59 

9451 

86  36  21 

9458 

88  18  34 

9463 

Regulus 

W. 

46  52  18 

9373 

48  36  31 

9379 

50  20  36 

9385 

52    4  32 

9391 

Mars 

W. 

34  55  23 

9405 

36  37  26 

9470 

38  19  21 

9477 

40    1     7 

9489 

Antares 

E. 

53  31  49 

9467 

51  49  50 

9477 

50    8    5 

9489 

48  26  36 

9501 

15 

Regulus 

W. 

60  41  53 

9496 

62  24  51 

9433 

64    7  39 

9441 

65  50  15 

9449 

Mars 

W. 

48  27  41 

9518 

50    8  29 

9596 

51  49    6 

9535 

53  29  31 

9543 

Jupiter 

W. 

32  49  36 

9416 

34  32  48 

9494 

36  15  48 

9439 

37  58  37 

9441 

Antares 

E. 

40    3  55 

9579 

38  24  31 

9599 

36  45  34 

9690 

35    7    6 

9644 

a  Aquilte 

E. 

89  20  27 

9678 

87  47  40 

9887 

86  15    5 

9807 

84  42  42 

9908 

16 

Regulus 

W. 

74  20  17 

9494 

76    1  39 

9503 

77  42  48 

9513 

79  23  43 

9599 

Mars 

W. 

61  48  35 

9589 

63  27  45 

9599 

65    6  41 

9609 

66  45  24 

9690 

Jupiter 

W. 

46  29  39 

9485 

48  11  13 

9495 

49  52  33 

9505 

51  33  39 

9515 

a  Aquilw 

E. 

77    4  39 

9977 

75  33  58 

9994 

74    3  38 

3013 

72  33  41 

3039 

17 

Regulus 

W. 

87  44  46 

9576 

89  24  14 

9587 

91    3  27 

9598 

92  42  25 

9610 

Mars 

W. 

74  55  17 

9675 

76  32  31 

9667 

78    9  29 

9698 

79  46  11 

9710 

Jupiter 

W. 

59  55  33 

9569 

61  35  11 

9580 

63  14  34 

9591 

64  53  41 

9603 

Spica 

W. 

34  25  25 

9690 

36    3  42 

9635 

37  41  50 

9843 

39  19  47 

9651 

a  Aquilee 

E. 

65  10  26 

3149 

63  43  16 

3177 

62  16  39 

3907 

60  50  38 

3938 

18 

Regulus 

W. 

100  53  17 

9668 

102  30  40 

9681 

104    7  46 

9699 

105  44  36 

9704 

Mars 

W. 

87  45  41 

9m 

89  20  47 

9784 

90  55  36 

9797 

92  30    8 

9810  1 

Jupiter 

W. 

73    5  18 

9669 

74  42  49 

9674 

76  20    4 

9687 

77  57    2 

9698  | 

Spica 

W. 

47  26  33 

9690 

49    3  15 

9709 

50  39  43 

9719 

52  15  57 

9731 

a  Aquike 

E. 

53  50  34 

3499 

52  28  50 

3475 

51     7  58 

• 

3595 

49  48    1 

3577 

19 

Jupiter 

W. 

85  57  50 

9760 

87  33  11 

9779 

89    8  16 

9784 

90  43    5 

9795 

Spica 

W. 

60  13  27 

9786 

61  48  13 

9798 

63  22  44 

9809 

64  57    0 

9891 

a  Aquito 

E. 

43  24    7 

3914 

42  11     1 

4000 

40  59  21 

4099 

39  49  12 

4196 

Fomalhaut 

E. 

73  27  15 

3194 

71  59  35 

3143 

70  32  18 

3163 

69    5  24 

3189 

a  Pegasi 

E. 

88    7  57 

3036 

86  38  29 

3050 

85    9  18 

3063 

83  40  23 

3077 

20 

Jupiter 

W. 

98  33  19 

9854 

100    6  37 

(MMUI 

101  39  40 

9877 

103  12  28 

9888 

Spica 

W. 

72  44  39 

9876 

74  17  28 

9887 

75  50    3 

9898 

77  22  24 

9909 

Antarts 

W. 

28    6  16 

3139 

29  33  47 

3118 

31     1  35 

3107 

32  29  36 

3100 

Fomalhaut 

E. 

61  57    5 

3993 

60  32  45 

3318 

59    8  54 

3343 

57  45  32 

3370 

a  Pegasi 

E. 

76  20    7 

3150 

74  52  58 

3165 

73  26    7 

3189 

71  59  36 

3198 

21 

Spica 

W. 

85    0  53 

9959 

86  31  57 

9969 

88    2  49 

9977 

89  33  30 

9986 

Antares 

W. 

39  51  12 

3067 

41  19  37 

0089 

42  48    0 

3090 

44  16  22 

3091 

Fomalhaut 

E. 

50  56  52 

3595 

49  36  56 

3569 

48  17  40 

3600 

46  59    6 

3649 

a  Pegasi 

E. 

64  51  56 

3984 

63  27  26 

3303 

62    3  18 

3399 

60  39  32 

3343 

Venus 

E. 

89    5  42 

3349 

87  42  19 

3359 

86  19    8 

3363 

84  56    9 

3379 

Sun 

E. 

133  32  17 

3397 

132    8  37 

3337 

130  45    8 

3346 

129  21  50 

3355 

90 
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XVII. 


GREENWICH  MEAN  TIME. 

LUNAR  DISTANCED 

• 
°§ 

22 

Nam*  and  Direction 
of  Object. 

Noon. 

P.X. 
or 

DIC 

m*. 

P.L. 

of 

<2Mff. 

VI*. 

P.L. 

of 
BuT. 

IX** 

P.L. 

of 

DuT. 

Antares 

W. 

45  44  42 

3094 

O          i        II 

47  12  59 

3007 

48  41  l(l 

3100 

©       1      II 

50    9» 

Slflft 

Fomalhnut 

E. 

45  41   17 

OTR) 

44  24  15 

3734 

43    8    4 

3785 

41  52  46 

3841 

a  Pegasi 

E. 

59  16  10 

3363 

57  53  11 

3384 

56  30  36 

3406 

55    8  26 

3430 

Vends 

E. 

83  33  21 

3388 

82  10  44 

3301 

80  48  17 

3400 

79  26    0 

3408 

a  Arietis 

E. 

101  58  17 

3113 

100  30  23 

3190 

99    2/38 

3197 

97  a5     1 

3133 

Sun 

E. 

127  58  42 

3363 

126  35  43 

3371 

125  12  53 

3379 

123  50  12 

3386 

23 

Antares 

W. 

57  29  18 

3117 

58  57    7 

3190 

60  24  52 

3193 

61  52  34 

3194 

Fomalhaut 

E. 

35  52  12 

4907 

34  43  53 

4305 

33  37    5 

4415 

32  31  57 

4539 

a  Pegasi 

K. 

48  24  32 

3663 

47    5  17 

3694 

45  46  36 

369B 

44  28  32 

3664 

Venus 

E. 

72  36  52 

3445 

71  15  26 

3450 

69  54    6 

3456 

68  32  53 

3461 

a  Arietis 

E. 

90  18  49 

3163 

88  51  56 

3160 

87  25  10 

3174 

85  58  30 

3178 

Sun 

E. 

116  58  45 

3418 

115  36  49 

3493 

114  14  59 

3498 

112  53  14 

3439 

24 

Antares 

W. 

1  69  10  32 

3138 

70  38    3 

3133 

72    5  33 

3133 

73  33    3 

3199 

Vknus 

E. 

61  48    0 

3480 

60  27  13 

3481 

59    6  28 

3489 

57  45  44 

3483 

a  Arietis 

E. 

78  46  30 

3190 

77  20  20 

3904 

75  54  15 

3906 

74  28  13 

3900 

Sun 

E. 

.106    5  $> 

3447 

104  44  12 

3440 

103  22  51 

3451 

102    1  32 

3459 

25 

Antares 

W. 

80  50  48 

3196 

82  18  26 

3193 

83  46    8 

3190 

85  13  53 

3116 

a  Aqttike 

W. 

39  13  22 

4418 

40  18  27 

4335 

41  24  47 

4950 

42  32  18 

4180 

Venus 

E. 

51     2  12 

3481 

49  41  27 

3480 

48  20  40 

3477 

46  59  50 

3473 

a  Arietis 

E. 

67  18  47 

3990 

65  53    1 

3991 

64  27  17 

3993 

63    1  35 

3995 

Sun 

E. 

95  14  58 

3447 

93  53  35 

3446 

92  32  10 

3443 

91  10  42 

3438 

26 

Ant  nres 

W. 

92  33  50 

3094 

94    2    7 

3080 

95  30  30 

3089 

96  59     1 

3077 

a  Aquilte 

W. 

48  24  53 

3913 

49  38    0 

3860 

50  51  51 

3897 

52    6  25 

3780 

Venus 

E. 

40  14  35 

3450 

38  53  15 

1AAA 

37  31  48 

3438 

36  10  14 

3431 

a  Arietis 

E. 

55  53  28 

3931 

54  27  55 

3939 

53    2  24 

3934 

51  36  55 

3936 

Sun 

E. 

♦  84  22  II 
f  58  28  47 

3415 

83    0  11 

3400 

81  38    5 

3409 

80  15  51 

3395 

27 

a  Aquilae 

W. 

3691 

59  46  59 

9599 

61     5  42 

3564 

62  24  56 

3537 

m 

a  Arietis 

E. 

44  30  24 

3957 

43    5  22 

3965 

41  40  29 

3973 

40' 15  46 

3989 

Sun 

E. 

73  22  25 

3351 

71  59  13 

3349 

70  35  50 

3339 

69  12  15 

3391 

28 

a  Aquilce 

W. 

69    8  11 

3416 

70  30  K) 

3303 

71  52  35 

3371 

73  15  25 

3350 

Fomalhaut 

W. 

37    6  12 

3901 

38  19  31 

3890 

39  34  12 

3746 

40  50  10 

3679 

a  Pegasi 

W. 

24  50  52 

5179 

25  45  35 

4010 

26  43  42 

4683 

27  44  56 

4486 

Sun 

E. 

62  11     4 

3909 

60  46    8 

3949 

59  20  57 

3936 

57  55  30 

3993 

29 

or  Aquihe 

W. 

80  15  26 

3953 

81  40  33 

3934 

83    6    2 

3916 

84  31  52 

3199 

Fomalhaut 

W. 

47  26  21 

3409 

48  48  27 

3365 

50  11  23 

3394 

51  35    7 

3984 

a  Pegasi 

W. 

33  28  43 

3813 

34  43  32 

3719 

35  59  59 

3634 

37  17  57 

3556 

Sun 

E. 

50  44  15 

3153 

49  17  10 

3139 

47  49  48 

3195 

46  22    9 

3110 

30 

Fomalhaut 

W. 

58  44  30 

3114 

60  12  32 

3063 

61  41    2 

3055 

63  10    7 

30*8 

a  Pegasi 

W. 

44    6  52 

3957 

45  31  54 

3900 

46  57  53 

3164 

48  24  45 

3194 

Sun 

E. 

38  59  31 

3040 

37  30    8 

3097 

36    0  29 

3014 

34  30  33 

3001 

31 

Fomalhaut 

W. 

70  43  36 

9005 

72  15  48 

9883 

73  48  28 

9869 

75  21  a5 

S843 

a  Pegasi 

W. 

55  50  48 

9047 

57  22    7 

9918 

58  54    3 

9880 

60  26  36 

Sun 

E. 

26  57  20 

9063 

25  26    8 

9947 

23  54  49 

9943 

22  23  25 

9949 

xvin. 
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• 
GREENWICH  MEAN  TIME. 

0 

• 

* 

LUNAR  DI8TANCE8. 

u 

°8 
22 

P.L. 

P.L. 

P.L. 

■ 

P.L. 

Borne  and  Direction 
of  Object. 

Midnight. 

of 
Dlff. 

XV*. 

Of 

Dlff. 

xvin*. 

Of 

Diff. 

XXI*. 

of 

Dlff. 

Antares 

W. 

51  37  29 

3166 

53    5  32 

3109 

O         i       u 

54  33  31 

3119 

56    126 

3114 

i 

Fomalhaut 

E. 

40  38  26 

3909 

39  25    8 

3967 

38  12  56 

4039 

37    1  55 

4119 

! 

aPegasi 

E. 

53  46  43 

3454 

52  25  27 

3479 

51     4  39 

3505 

49  44  20 

3533 

| 

VBH08 

E. 

78    3  53 

3416 

76  41  55 

3494 

75  20    6 

3431 

73  58  25 

3438 

1 

aArietis 

E. 

96    7  31 

3139 

94  40    9 

3146 

93  12  55 

3159 

91  45  48 

3158 

Sun 

E. 

122  27  39 

3393 

121    5  14 

3400 

119  42  57 

3406 

118  20  47 

3413 

23 

Antares 

W. 

63  20  14 

3)96 

64  47  52 

3199 

66  15  27 

3130 

67  43    0 

3131 

Fomalhaut 

E. 

31  28  39 

4677 

30  27  20 

4634 

29  28  12 

5014 

28  31  28 

5919 

aPegaai 

E. 

43  11    7 

3704 

41  54  24 

3746 

40  38  26 

3793 

39  23  17 

3844 

Vends 

E. 

67  11  45 

3465 

65  50  42 

3470 

64  29  44 

3473 

63    8  50 

3477 

aArietis 

E. 

84  31  55 

3163 

83    5  26 

3188 

81  39    3 

3199 

80  J*  44 

3196 

SON 

E. 

111  31  34 

3437 

110    9  59 

3440 

106  48  28 

3443 

107  27    0 

WD 

24 

Antare* 

W. 

75    0  34 

3131 

76  28    6 

3130 

77  55  39 

3199 

79  23  13 

3199 

Venus 

E. 

56  25     1 

3484 

55    4  19 

53  43  37 

XiSU 

dim 

52  22  55 

3483 

aArietis 

E. 

73    2  14 

3911 

71  36  18 

3914 

70  10  25 

3916 

68  44  35 

3918 

StTN 

E. 

100  40  14 

3459 

99  18  56 

3459 

97  57  38 

3451 

96  36  19 

3449 

25 

Antares 

W. 

86  41  43 

3113 

88    9  37 

3109 

89  37  36 

3105 

91     5  40 

3100 

a  Aquifo 

W. 

43  40  54 

4196 

44  50  31 

4066 

46    1    6 

4019 

47  12  34 

3960 

Venus 

E. 

45  38  56 

3471 

44  17  59 

3466 

42  56  57 

3461 

41  35  49 

3455 

aArietis 

E. 

61  35  55 

3995 

60  10  16 

3997 

58  44  39 

3998 

57  19    3 

Sun 

E. 

89  49    9 

3435 

88  27  32 

3431 

87    5  51 

3496 

85  44    4 

3491 

26 

Antares 

W. 

98  27  39 

3069 

99  56  26 

3069 

101  25  22 

3655 

102  54  27 

3047 

a  Aquilee 

W. 

53  21  39 

3751 

54  37  32 

3716 

55  54    2 

3689 

57  11     8 

3651 

Venus 

E. 

34  48  32 

3493 

33  26  41 

3415 

32    4  41 

3466 

30  42  31 

3397 

a  Arietis 

E. 

50  11  29 

3999 

48  46    6 

3949 

47  20  47 

3947 

45  55  33 

3951 

Son 

E. 

78  53  29 

3387 

77  30  58 

3379 

76    8  17 

3370 

74  45  26 

3361 

27 

a  Aquito 

W. 

63  44  39 

3511 

65    4  51 

3486 

66  25  31 

3469 

67  46  38 

3438 

a  Arietis 

E. 

38  51  14 

3995 

37  26  57 

3311 

36    2  58 

3399 

34  39  20 

3351 

Sun 

E. 

67  48  28 

3310 

66  24  28 

3998 

65    0  14 

3986 

63  35  46 

3974 

28 

a  Aquilse 

W. 

74  38  39 

3399 

76    2  17 

3309 

77  26  18 

3990 

78  50  41 

3971 

Fomalhaut 

W. 

42    7  19 

3618 

43  25  34 

3560 

44  44  52 

3506 

46    5    9 

3457 

aPegasi 

W. 

28  49    0 

4316 

29  55  38 

4166 

31     4  36 

4035 

32  15  41 

3918 

Sun 

E. 

56  29  48 

3909 

55    3  50 

3195 

53  37  35 

3181 

52  11     3 

3168 

29 

a  Aquilse 

W. 

85  58    2 

3183 

87  24  32 

3167 

88  51  21 

3151 

90  18  29 

3137 

Fomalhaut 

W. 

52  59  37 

3947 

54  24  51 

3911 

55  50  47 

3177 

57  17  24 

3145 

aPegasi 

W. 

38  37  19 

3487 

39  57  58 

3499 

41  19  50 

3363 

42  42  49 

3307 

Sun 

E. 

44  54  12 

3096 

43  25  58 

3089 

41  57  26 

3068 

40  28  37 

3054 

90 

Fomalhaut 

W. 

64  39  45 

3001 

66    9  56 

9976 

67  40  39 

9961 

69  11  53 

9998 

aPegasi 

W. 

49  52  26 

3084 

51  20  55 

3047 

52  50  10 

3019 

54  20    8 

9978 

Sun 

E. 

33    0  22 

9969 

31  29  56 

9978 

29  59  16 

9968 

28  28  23 

9960 

31 

Fomalhaut 

W. 

76  55    7 

9894 

78  29    4 

9605 

80    3  25 

9788 

81  38    9 

9770 

aPegasi 

W. 

61  59  43 

9837 

63  33  23 

9819 

65    7  35 

9788 

66  42  18 

9766 

Sun 

E. 

20  52    0 

9946 

19  20  40 

9966 

17  49  32 

9973 

16  18  46 

3001 

\. 
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JUNE,   1886. 


L 


AT  GREENWICH  APPARENT  NOON. 


^l 

• 

i 

3 

e 

1 

1 

• 

Tues. 

1 

Wed. 

2 

Thur. 

3 

Frid. 

4 

Sat. 

5 

SUN. 

6 

Mon. 

7 

Tues. 

8 

Wed. 

9 

Thur. 

10 

Frid. 

11 

Sat. 

12 

SUN. 

13 

Mon. 

14 

Tues. 

15 

Wed. 

16 

Thur. 

17 

Frid. 

18 

Sat. 

19 

SUN. 

20 

Mon. 

21 

Tues. 

22 

Wed. 

23 

Thur. 

24 

Frid. 

25 

Sat. 

26 

SUN. 

27 

Mon. 

28 

Tues. 

29 

Wed. 

30 

Thur. 

31 

THE  SUN'S 


Apparent 
Bight  Asoonsion. 


h     m       s 

4  37  7.03 
4  41  12.94 
4  45  19.21 

4  49  25.84 
4  53  32.82 

4  57  40.12 

5  1  47.71 
5  5  55.57 
5  10    3.67 

5  14  12.00 
5  18  20.55 
5  22  29.28 

5  26  38.18 
5  30  47.22 
5  34  56.39 

5  39  5.68 
5  43  15.07 
5  47  24.51 

5  51  34.01 
5  55  43.54 

5  59  53.08 

6  4  2.62 
6  8  12.12 
6  12  21.57 

6  16  30.94 
6  20  40.21 
6  24  49.35 

6  28  58.34 
6  33  7.15 
6  37  15.77 
6  41  24.15 


Dtff.  for 
1  Hour. 


H 

0.237 
0.253 
0.209 

0.983 
0.897 
0.310 

0.322 
0.333 
0.343 

0.352 
0.360 
0.367 

0.373 
0.379 
0.384 

0.388 
0.392 
0.394 

0.396 
0.397 
0.397 

0.397 
0.395 
0.392 

0.388 
0.383 
0.377 

0.370 
0.363 
0.354 
0.344 


Apparent 
Declination. 


// 


N.22  5  3.7 
22  12  57.9 
22  20  28.9 

22  27  36.3 
22  34  20.2 
22  40  40.5 

22  46  36.9 
22  52  9.4 

22  57  17.7 

23  2  1.8 
23  6  21.5 
23  10  16.8 

23  13  47.6 
23  16  53.8 
23  19  35.3 

23  21  52.2 
23  23  44.3 
23  25  11.7 

23  26  14.3 
23  26  52.1 
23  27  5.1 

23  26  53.3 
23  26  16.6 
23  25  15.2 

23  23  49.0 
23  21  58.3 
23  19  42.9 

23  17  2.9 

23  13  58.3 

23  10  29.3 

N.23  6  36.0 


Dlft  for 
lHonr. 


+20.23 
19.26 
18.29 

+17.31 
16.33 
15.34 

+14.35 
13.35 
12.34 

+11.33 

10.31 

9.29 

+  8.27 
7.24 
6.21 

+  5.19 
4.16 
3.13 

+  2.09 

1.06 

+  0.02 

-  1.01 
2.04 
3.07 

-  4.10 
5.13 
6.15 

-  7.17 
8.19 
9.21 

-10.22 


8emi. 
diameter. 


8idereal 
Time  of 
Semi- 
diameter 
Pasting 
pCeridian 


// 


5  48.30 
5  48.17 
5  48.04 

5  47.92 
5  47.80 
5  47.69 

5  47.58 
5  47.48 
5  47.38 

5  47.29 
5  47.20 
5  47.11 

5  47.03 
5  46.95 
5  46.87 

5  46.80 
5  46.73 
5  46.66 

5  46.60 
5  46.54 
5  46.48 

5  46.43 
5  46.38 
5  46.33 

5  46.29 
5  46.25 
5  46.22 

5  46.19 

5  46.17 

5  46.16 

5  46.15 


68.42 
68.47 
68.53 

68.58 
68.63 
68.68 

68  72 
68.76 
68.79 

68.82 

68.85 
68.88 

68.90 
68.92 
68.93 

68.95 
68.96 
68.97 

68.98 
68.98 
68.98 

68.98 
68.97 
68.96 

68.94 
68.92 
68.90 

68.87 
68.84 
68.81 
68.78 


Equation  of 

Time, 

to  be 
Subtracted 

from 


Added  to 

Apparent 

Time. 


m       • 

2  26.84 

2  17.53 

2  7.85 

1  57.80 

1  47.40 

1  36.69 

1  25.69 

1  14.42 

1  2.90 

0  51.16 

0  39.20 

0  27.06 

0  14.75 

0  2.30 

0  10.29 


0  22.99 

0  35.79 

0  48.64 

1  1.54 
1  14.47 
1  27.42 

1  40.36 

1  53.26 

2  6.11 

2  18.90 

2  31.58 

2  44.13 

2  56.53 

3  8.76 
3  20.78 
3  32.58 


Diftfor 
lHonr. 


* 
0.380 

0.396 

0.412 

0.426 
0.440 
0.453 

0.466 
0.476 
0.486 

0.495 
0.503 
0.510 

0.516 
0.522 
0.527 

0.531 
0.535 
0.537 

0.539 
0.540 
0.540 

0.540 
0.538 
0.535 

0.531 
0.526 
0.520 

0.513 
0.506 
0.497 
0.487 


Nor*.— The  mean  time  of  eemldiameter  passing  may  be  found  by  subtracting  <K19  from  the  sidereal  time. 

The  sign  +  prefixed  to  the  hourly  change  of  declination  indicates  that  north  declinations  are  increasing; 
the  sign  —  indicates  that  north  declinations  axe  decreasing. 
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AT  GREENWICH  MEAN  NOON. 


t 


i? 


Tues. 
Wed. 
Thur. 

Frid. 

Sat. 

SUN. 

Mod. 

Tues. 

Wed. 

Thur. 

Frid. 

Sat 

SUN. 

Mon. 

Tues. 

Wed. 
Thur. 
Frid. 

Sat 

SUN. 

Mon. 

Tues. 
Wed. 
Thur. 

Frid. 
Sat. 

SUN. 

Mon. 

Tues. 

Wed. 

Thur. 


3 
g 


* 


l 

2 
3 

4 
5 
6 

7 

8 
9 

10 
11 
12 

13 
14 
15 

16 
17 
18 

19 
20 
21 

22 
23 
24 

25 
26 
27 

28 
29 
30 
31 


THE  SUN'S 


Apparent 
Right  Ascension. 


h m       s 

4  37  7.46 
4  41  13.33 
4  45  19.57 

4  49  26.17 
4  53  33.12 

4  57  40.39 

5  1  47.95 
5  5  55.78 
5  10    3.85 

5  14  12.15 
5  18  20.66 
5  22  29.36 

5  26  38.22 
5  30  47.23 
5  34  56.37 

5  39  5.62 
5  43  14.97 
5  47  24.38 

5  51  33.84 
5  55  43.33 

5  59  52.83 

6  4  2.33 
6  8  11.79 
6  12  21.20 

6  16  30.54 
6  20  39.77 
6  24  48.87 

6  28  57.83 

6  33    6.61 

6  37  15.19 

6  41  23.54 


Biff,  for 
lHoor. 


a 
0.236 

0.252 

0.268 

0.282 
0.296 
0.309 

0.321 
0.332 
0.342 

0.351 
0.359 
0.366 

0.372 
0.378 
0.383 

0.387 
0.391 
0.393 

0.395 
0.396 
0.396 

0.396 
0.394 
0.391 

0.387 
0.382 
0.376 

0.369 
0.362 
0.353 
0.343 


Apparent 
Declination. 


N.22  5  4.5 
22  12  58.6 
22  20  29.5 

22  27  36.9 
22  34  20.7 
22  40  40.9 

22  46  37.2 
22  52     9.6 

22  57  17.9 

23  2  1.9 
23  6  21.5 
23  10  16.8 

23  13  47.6 
23  16  53.8 
23  19  35.3 

23  21  52.2 
23  23  44.3 
23  25  11.7 

23  26  14.3 
23  26  52.1 
23  27     5.1 

23  26  53.3 
23  26  16.7 
23  25  15.3 

23  23  49.2 
23  21  58.5 
23  19  43.2 

23  17     3.2 

23  13  58.7 

23  10  29.8 

N.23    6  36.6 


DUE  for 
1  Hour. 


+20.23 
19.26 
18.29 

+17.31 
16.33 
15.34 

+14.35 
13.35 
12.34 

+11.33 

10.31 

9.29 

+  8.27 
7.24 
6.21 

+  5.19 
4.16 
3.13 

+  2.09 

1.06 

+  0.02 

-  1.01 
2.04 
3.07 

-  4.10 
5.13 
6.15 

-  7.17 
8.19 
9.21 

-10.22 


Equation  of 

Time, 

to  be 

Added  to 


Subtracted 

from 
Mean  Time. 


2  26.83 

2  17.52 

2  7.84 

1  57.79 

1  47.39 

1  36.68 

1  25.68 

1  14.41 

1  2.89 

0  51.15 

0  39.19 

0  27.05 

0  14.75 

0  2.30 

0  10.29 

0  22.99 

0  35.78 

0  48.63 

1  1.53 
1  14.46 
1  27.41 

1  40.35 

1  53.25 

2  6.10 

2  18.88 

2  31.56 

2  44.11 

2  56.51 

3  8.73 
3  20.75 
3  32.55 


Diftfor 
1  Hoar. 


s 
0.380 

0.396 

0.412 

0.426 
0.440 
0.453 

0.465 
0.476 
0.486 

0.495 
0.503 
0.&10 

0.516 
0.522 
0.527 

0.531 
0.535 
0.537 

0.539 
0.540 
0.540 

0.540 
0.538 
0.535 

0.531 
0.526 
0.520 

0.513 
0.506 
0.497 
0.487 


8idereal 

Time, 

or 

Right  Aacenaion 

of 

Mean  Son. 


h     m       a 

4  39  34.29 
4  43  30.85 
4  47  27.40 

4  51  23.96 
4  55  20.51 

4  59  17.07 

5  3  13.63 
5  7  10.19 
5  11  6.74 

5  15  3.30 
5  18  59.85 
5  22  56.41 

5  26  52.97 
5  30  49.53 
5  34  46.08 

5  38  42.64 
5  42  39.19 
5  46  35.75 

5  50  32.31 
5  54  28.87 

5  58  25.42 

6  2  21.98 
6  6  18.54 
6  10  15.10 

6  14  11.65 
6  18  8.21 
6  22  4.76 

6  26  1.32 
6  29  57.88 
6  33  54.44 
6  37  50.99 


Nome. — The  aemidiameter  for  mean  noon  may  be  aaanmed  the  same  aa  that  for  apparent  noon. 

The  sign  +  prefixed  to  the  hourly  change  of  declination  indicate*  that  north  declinations 
are  increasing ;  the  sign  —  indicates  that  north  declinations  are  decreasing. 


Diff.  for  1  Hour, 
+  9-.8565. 
(Table  m.) 


mm 
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m. 


AT  GREENWICH  MEAN  NOON. 


i 


1 

2 
8 

4 
5 
6 

7 
8 
9 

10 
11 
12 

13 
14 
15 

16 
17 
18 

19 
20 
21 

22 
23 
24 

25 
26 
27 

28 
29 
30 

81 


e 


152 
158 
154 

155 
156 
157 

158 
159 
160 

161 
162 
163 

164 
165 
166 

167 
168 
169 

170 
171 
172 

173 
174 
175 

176 
177 

178 

179 
180 
181 

182 


THE  SUN'S 


THUS  LONOITtTIML 


// 


70  52  7.2 

71  49  35.7 

72  47  8.3 

73  44  30.0 

74  41  55.6 

75  39  20.1 

76  36  43.5 

77  34  5.9 

78  31  27.3 

79  28  47.7 

80  26  7.0 

81  23  25.4 

82  20  43.0 

83  17  59.8 

84  15  15.8 

85  12  31.1 

86  9  45.9 

87  7  0.3 

88  4  14.3 

89  1  28.0 

89  58  41.5 

90  55  54.8 

91  53  8.1 

92  50  21.4 

93  47  34.6 

94  44  47.9 

95  42  1.2 

96  39  14.5 

97  36  27.9 

98  33  41.4 

99  30  54.8 


// 


51  52.6 

49  21.0 

46  48.4 

44  14.9 
41  40.4 
39  4.8 

36  28.0 
33  50.2 
81  11.4 

28  31.7 
25  50.9 
23  9.1 

20  26.5 
17  43.1 
14  59.0 

12  14.2 
9  28.8 
6  43J) 

3  56.8 

I  10.4 

58  23.7 

55  36.9 

52  50.0 

50  3.1 

47  16.2 
44  29.3 
41  42.4 

38  55.6 
36  8.8 
33  22.2 

30  35.5 


43.71 
3.67 
3.63 

3.59 
3.54 
3.50 

3.45 
3.41 
3.36 

3.39 
3.98 
3.24 

3.21 
3.18 
3.15 

3.13 
3.11 
3.09 

3.08 
3.07 
3.06 

3.05 
3.05 
3.05 

3.05 
3.05 
3.05 

3.05 
3.06 
3.06 


143.05 


-  0.79 
0.79 
0.75 

-  0.69 
0.61 
0.50 

-0.37 

0.23 

-0.09 

+  0.05 
0.18 
0.29 

+  0.38 
0.44 
0.46 

+  0.46 
0.43 
0.37 

+  0.29 

0.19 

+  0.07 

-  0.06 
0.19 
0.31 

-0.42 
0.51 
0.57 

-0.61 
0.62 
0.59 

-0.52 


Logarithm 
of  the 

Vector 
of** 


DHtfor 
IHour. 


0.0062275 
0.0062885 
0.0063471 

0.0064033 
0.0064571 
0.0065086 

0.0065579 
0.0066050 
0.0066500 

0.0066930 
0.0067343 
0.0067740 

0.0068121 
0.0068488 
0.0068840 

0.0069178 
0.0069502 
0.0069812 

0.0070106 
0.0070389 
0.0070655 

0.0070905 
0.0071137 
0.0071349 

0.0071541 
0.0071711 
0.0071857 

0.0071979 
0.0072076 
0.0072147 

0.0072191 


+«k9 


23.9 

4  22.9 
21.9 
21.0 

+  20.1 
19.2 
18.3 

+  17.5 
16.8 
16.2 

+  15.6 
15.0 
14.4 

+  13.8 
13.2 
12.6 

+  12.0 
11.4 
10.7 

+  10.0 
9.2 

8.4 

+  7.5 
6.6 
6.6 

+  4.6 
S.6 
9.4 

+    1.3 


Notjl— The  numbers  in  oolumn  A  correspond  to  the  true  equinox  of  the  date;  in  column  \'t  to 
the  mean  equinox  of  January  0*.0. 


of 
Sidereal  Boo*. 


19  17  15.60 
19  13  19.69 
I*  9  23.78 

19  5  37.88 
19  1  31.97 
18  57  36.06 

18  53  40.15 
18  49  44.23 
18  45  48.31 

18  41  52.39 
18  37  56.49 
18  34  0.58 

18  30  4.66 
18  26  8.75 
18  22  12.84 

18  18  16.93 
18  14  21.02 
18  10  25.11 

18  6  29.20 
18  2  33.30 
17  58  37.38 

17  54  41.47 
17  50  45.56 
17  46  49.65 

17  42  53.73 
17  38  57.82 
17  35  1.91 

17  31  6.01 
17  27  10.09 
17  23  14.18 

17  19  18.27 


IMA  for  1  Hour, 

—  9».8296. 
(Table  IL) 
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- 

GBJfiKHWiflfiL 

MSAH  TBfK» 

T, 

; 

4 

THE  MOON'S 

3 

* 

3 

SEMIDIAMBTBR, 

HORIZONTAL 

PARALLAX. 

UPPER  TRANSIT. 

AQK. 

Noon. 

Midnight. 

Noon. 

Dift  for 
1  Hoar. 

Midnight. 

Diff.  for 
1  Hoar. 

Meridian  of 
Greenwich. 

DiiT.  for 
lHour. 

Noon. 

I 

15  5L9 

15  57*4 

58'    6.6 

+L75 

58'  27.0 

+K63 

h      m 

23  56.0 

m 
2.35 

d    ' 

28.4 

2 

16    2.5 

16    7.1 

58  45.8 

1.48 

59    2.6 

1.31 

6 

29.4 

3 

16  11.0 

16  14.8 

59  17.1 

1.10 

59  29.0 

0.88 

0  53.5 

2.44 

0.9 

4 

16  16.8 

16  18.6 

59  38.2 

+0.65 

59  44.7 

+0.43 

1  52.5 

2.47 

1.9 

5 

16  19.6 

16  19.8 

59  48.4 

+0.20 

59  49.4 

-0.02 

2  51.6 

2.44 

2.9 

6 

16  19.4 

16  18.4 

59  47.8 

-0.23 

59  44.0 

0.40 

3  49.5 

2.37 

3.9 

7 

16  16.8 

16  14.7 

59  38.2 

-0.56 

59  30.6 

-0.70 

4  45.3 

2.28 

4.9 

•  8 

16  12.2 

16     9.4 

59  21.4 

0.82 

59  n:o 

0.91 

5  38.9 

2.10 

5.9 

9 

16    6.3 

16    2.9 

58  59.5 

0.99 

58  47.2 

1.06 

6  30.6 

2.12 

6.9 

10 

15  59.4 

15  55.8 

58  34.3 

-1.10 

58  20.9 

-1.14 

7  20.9 

2.06 

7.9 

11 

15  52.0 

15  48.1 

58    7.1 

1.17 

57  52.9 

1.19 

8  10.7 

2.07 

8.9 

12 

15  44.2 

15  40.2 

57  38.4 

1.21 

57  23.8 

1.23 

9    0.4 

2.06 

9.9 

13 

15  36.2 

15  32.1 

57    9.0 

-1.24 

56  54.1 

-1.25 

9  50.6 

2.10 

10.9 

14 

15  28.0 

15  23.9 

56  39.1 

1.25 

56  24.1 

1.24 

10  41.8 

2.12 

11.9 

15 

15  19.9 

15  15.9 

56     9.2 

1.23 

55  54.6 

1.21 

11  32.2 

2.12 

12.9 

16 

15  12.0 

15    8.2 

55  40.2 

-1.18 

55  26.2 

-1.14 

12  23.0 

2.10 

13.9 

17 

15    4.6 

15     1.2 

55  12.9 

1.08 

55  '  0.4 

1.00 

13  13.1 

2.06 

14.9 

18 

14  58.0 

14  55.1 

54  48.8 

0.92 

54  38.3 

0.82 

14     1.8 

2.00 

15.9 

19 

14  52.7 

14  50.6 

54  29.2 

-0.70 

54  21.6 

-0.56 

14  48.9 

1.93 

16.9 

20 

14  49.0 

14  47.9 

54  15.7 

0.41 

54  11.7 

-0.25 

15  34.4 

1.86 

17.9 

21 

14  47.4 

14  47.5 

54    9.7 

-0.08 

54    9.9 

+0.1  r 

16  18.5 

1.81 

18.9 

22 

14  48.1 

14  49.4 

54  12.4 

+0.31 

54  17.3 

+0.51 

17     1.6 

1.79 

19.9 

23 

14  51.4 

14  54.1 

54  24.6 

0.71 

54  34.4 

0.92 

17  44.4 

1.79 

20.9 

24 

14  57.4 

15     1.5 

54  46.7 

1.13 

55     1.5 

1.33 

18  27.7 

1.83 

21.9 

25 

15    6.1 

15  11.5 

55  18.7 

+1.53 

55  38.1 

+1.70 

19  12.2 

1.90 

22.9 

26 

15  17.8 

15  23.5 

55  59.5 

1.86 

56  22.6 

1.99 

19  58.9 

2.00 

23.9 

27 

15  30.2 

15  37.2 

56  47.2 

2.10 

57  12.9 

2.17 

20  48.5 

2.14 

24.9 

28 

15  44.4 

15  51.6 

57  39.2 

+2.20 

58    5.7 

+2.19 

21  41.4 

2.28 

25.9 

29 

15  58.7 

16     5.5 

58  31.7 

2.12 

58  56.6 

2.01 

22  37.8 

2.42 

26.9 

1  30 

16  11.8 

16  17.6 

59  19.9 

1.85 

59  41.0 

1.64 

23  36.9 

2.51 

27.9 

81 

16  22.5 

16  26.7 

59  59.8 

+1.39 

60  14.4 

+1.11 

6 

28.9 

• 
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V. 


GREENWICH  MEAN  TIME. 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 

Hoar. 

Bight  Ascension. 

Dill  for 
1  Minute. 

Declination. 

DifT.for 
1  Minute. 

Hour. 

Right  Ascension. 

Dtttfor 
1  Minute. 

DeoUnstlan. 

DHL  for 
1  Minute 

TUESDAY  1. 

THUESDAY  3. 

h    m      s 

s 

O          1         II 

a 

h     m      s 

s 

O          I         II 

ii 

0 

3  42  49.43 

9.3131 

N.14  44  54.7 

6449 

0 

5  38  52.60 

94031 

N.18  28  58.4 

9436 

1 

3  45    8.36 

94179 

14  51  49;* 

6.871 

1 

5  41  22.86 

94055 

18  30  56.9 

1413 

2 

3  47  27.58 

94998 

14  58  39.2 

6.791 

2 

5  43  53.26 

94078 

18  32  48.0 

1.790 

3 

3  49  47.10 

9.3977 

15    5  24.2 

6.709 

3 

5  46  23.80 

94101 

18  34  31.7 

1467 

4 

3  52    6.90 

9.3394 

15  12    4.3 

6.697 

4 

5  48  54.48 

94194 

18  36    8.0 

1443 

5 

3  54  26.99 

9.3379 

15  18  39.4 

6.543 

5 

5  51  25.29 

94145 

18  37  36.9 

1.490 

6 

3  56  47.36 

9.3419 

15  25    9.5 

6.459 

6 

5  53  £6.22 

94165 

18  38  58.4 

1496 

7 

3  59    8.02 

94467 

15  31  34.5 

6.373 

7 

5  56  27.27 

94184 

18  40  12.4 

1.171 

8 

4     1  28.96 

94514 

15  37  54.3 

6488 

8 

5  58  58.43 

94909 

18  41  18.9 

1446 

9 

4    3  50.19 

94561 

15  44    8.8 

6.196 

9 

6     1  29.69 

94919 

18  42  17.9 

0491 

10 

4    6  11.70 

9.3608 

15  50  18.1 

6.110 

10 

6    4     1.05 

94935 

18  43    9.4 

0.796 

11 

4    8  33.49 

9.3655 

15  56  22.6 

6490 

11 

6    6  32.51 

94951 

18  43  53.4 

0470 

12 

4  10  55.56 

9.3701 

16    2  20.5 

5499 

12 

6    9    4.06 

94965 

18  44  29.8 

0443 

13 

4  13  17.90 

9.3747 

16    8  13.5 

5437 

13 

6  11  35.69 

94978 

18  44  58.6 

0.416 

14 

4  15  40.52 

94793 

16  14    0.9 

5.743 

14 

6  14    7.40 

94891 

18  45  19.8 

0469 

15 

4  18    3.41 

9.3838 

16  19  42.7 

5449 

15 

6  16  39.19 

94304 

18  45  33.3 

0.169 

16 

4  20  26.57 

9.3883 

16  25  18.8 

5454 

16 

6  19  11.05 

94315 

18  45  39.2 

4-0435 

17 

4  22  50.00 

9.3997 

16  30  49.2 

5.458 

17 

6  21  42.97 

94395 

18  45  37.5 

-  0499 

18 

4  25  13.69 

9.3970 

16  36  13.8 

5461 

18 

6  24  14.95 

94334 

18  45  28.1 

0420 

19 

4  27  37.64 

9.4014 

16  41  32.5 

5.969 

19 

6  26  46.98 

94349 

18  45  11.1 

0447 

20 

4  30    1.86 

9.4058 

16  46  45.3 

5.163 

20 

6  29  19.05 

94349 

18  44  46.4 

0.475 

2JL 

4  32  26.34 

9.4101 

16  51  52.1 

5.063 

21 

6  31  51.16 

84355 

18  44  14.1 

0493 

22 

4  34  51.07 

9.4143 

16  56  52.8 

4.969 

22 

6  34  23.31 

94361 

18  43  34.1 

0.731 

23 

4  37  16.05 

WE] 

9.4185 

DNESI 

N.17    1  47.5 
)AY2. 

4460 

23 

6  36  55.49 

94365 

E&IDA1 

N.18  42  46.4 

r  4. 

0 

4  39  41.29 

9.4997 

N.17    6  36.0 

4.757 

0 

6  39  27.69 

[     94368 

N.18  41  51.0 

0467 

1 

4  42    6.77 

9.4967 

17  11  18.3 

4459 

1 

6  41  59.91 

94371 

18  40  48.0 

1.114 

2 

4  44  32.49 

9.4307 

^17  15  54.3 

4447 

2 

6  44  32.14 

94379 

18  39  37.3 

1449 

3 

4  46  58.45 

9.4347 

17  20  24.0 

4.449 

3 

6  47    4.37 

94373 

18  38  18.9 

1470 

4 

4  49  24.65 

9.4387 

17  24  47.4 

4436 

4 

6  49  36.61 

94373 

18  36  52.9 

1.497 

5 

4  51  51.09 

9.4496 

17  29    4.3 

4498 

5 

6  52    8.84 

94379 

18  35  19.2 

1.695 

6 

4  54  17.76 

9.4463 

17  33  14.7 

4.119 

6 

6  54  41.07 

94370 

18  33  37.9 

1.759 

7 

4  56  44.65 

9.4500 

17  37  18.6 

4410 

7 

6  57  13.28 

94367 

18  31  49.0 

1479 

8 

4  59  11.76 

9.4537 

17  41  15.9 

34B9 

8 

6  59  45.47 

94369 

18  29  52.5 

9406 

9 

5     1  39.09 

9.4573 

17  45    6.5 

3.788 

9 

7    2  17.63 

94357 

18  27  48.3 

9.132 

10 

5    4    6.64 

9.4610 

17  48  50.4 

3.676 

10 

7    4  49.76 

94359 

18  25  36.6 

3458 

11 

5    6  34.41 

9.4645 

17  52  27.6 

3464 

11 

7    7  21.86 

94346 

18  23  17.3 

0485 

12 

5    9    2.38 

9.4679 

17  55  58.1 

3.451 

12 

7    9  53.91 

94338 

18  20  50.4 

9411 

13 

5  11  30.55 

9.4719 

17  59  21.7 

3436 

13 

7  12  25.91 

94399 

18  18  16.0 

2.636 

14 

5  13  58.92 

9.4745 

18    2  38.4 

3.991 

14 

7  14  57.86 

94390 

18  15  34.1 

9.761 

15 

5  16  27.49 

9.4777 

18    5  48.2 

3.106 

15 

7  17  29.75 

94310 

18  12  44.7 

9466 

16 

5  18  56.25 

9.4808 

18    8  51.1 

9489 

16 

7  20     1.58 

94300 

18    9  47.8 

'3410 

17 

5  21  25.19 

9.4838 

18  11  46.9 

9.879 

17 

7  22  33.35 

94989 

18    6  4&5 

3.134 

18 

5  23  54.31 

9.4868 

18  14  35.7 

9.754 

18 

7  25    5.05 

94977 

18    3  31.7 

3457 

19 

5  26  23.61 

9.4897 

18  17  17.4 

9436 

19 

7  27  36.67 

94963 

18    0  12.6 

3460 

20 

5  28  53.08 

9.4998 

18  19  52.0 

9417 

20 

7  30    8.20 

94948 

17  56  46.1 

3409 

21 

5  31  22.72 

9.4954 

18  22  19.4 

9497 

21 

7  32  39.64 

94833 

17  53  12*3 

3.694 

22 

5  33  52.53 

9.4961 

18  24  39.6 

9.977 

22 

7  35  10.99 

949J7 

17  49  31.2 

3.746  | 

23 

5  36  22.49 

9.5006 

18  26  52.6 

9.157 

23 

7  37  42.24 

94900 

17  45  42.8 

3467 

24 

5  38  52.60 

94031 

N.18  28  58.4 

9436 

24 

7  40  13.39 

94183 

N.17  41  47.1 

3468  L 
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GREENWICH 

MEAN  TIME. 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 

Hour. 

Right  Ascension. 

Biff,  for 
1  Minute. 

Declination. 

Diff.for 
1  Minute. 

Hour. 

Right  Ascension. 

Diff.  for 
1  Minute. 

Declination. 

Diff.  for 
1  Minute. 

SA1 

TURD. 

A.Y  5. 

MONDAY  7. 

h     in      s 

s 

O           1          II 

M 

h     m      s 

s 

O           1          II 

a 

0 

7  40  13.39 

94183 

N.17  41  47.1 

3.VOO 

0 

9  38    2.22 

9.3769 

N.12  26  53.8 

8.769 

1 

7  42  44.44 

9.5165 

17  37  44.2 

4.107 

1 

9  40  24.69 

2.3727 

12  18    5.9 

8.836 

2 

7  45  15.37 

2.5146 

17  33  34.2 

4.996 

2 

9  42  46.95 

9.3699 

12    9  13.5 

8.909 

3 

7  47  46.19 

94197 

17  29  17.1 

4.344 

3 

9  45    8.99 

9.3656 

12    0  16.8 

8.981 

4 

7  50  16.89 

9.5107 

17  24  52.9 

4.469 

4 

9  47  30.82 

9.3691 

11  51  15.8 

9.051 

5 

7  52  47.47 

2.5087 

17  20  21.6 

4.580 

5 

9  49  52.44 

94586 

11  42  10.7 

9.119 

6 

7  55  17.93 

9.5065 

17  15  43.3 

4.697 

6 

9  52  13.85 

94551 

11  33    1.5 

9.187 

7 

7  57  48.25 

9.5049 

17  10  58.0 

4.819 

7 

9  54  35.05 

2.3516 

11  23  48.2 

9454 

8 

8    0  18.44 

9.5090 

17    6    5.8 

4.997 

8 

9  56  56.04 

9.3480 

11  14  31.0 

9319 

9 

8    2  48.49 

9.4997 

17    1     6.8 

5.041 

9 

9  59  16.81 

9.3444 

11     5    9.9 

9484 

10 

8    5  18.40 

9.4973 

16  56    0.9 

5.154 

10 

10     I  37.37 

93410 

10  55  44.9 

9.447 

11 

8    7  48.16 

9.4948 

16  50  48.3 

5.267 

11 

10    3  57.73 

9.3376 

10  46  16.2 

9409 

12 

8  10  17.78 

9.4993 

16  45  28.9 

5.379 

12 

10    6  17.88 

93341 

10  36  43.8 

9.570 

13 

8  12  47.24 

9.4897 

16  40    2.8 

5.490 

13 

10    8  37.82 

93307 

10  27    7.8 

9430 

14 

8  15  16.54 

9.4870 

16  34  30.1 

5.600 

14 

10  10  57.56 

2.3272 

10  17  28.2 

9.688 

15 

8  17  45.68 

9.4843 

16  28  50.8 

5.710 

15 

10  13  17.09 

93938 

10    7  45.2 

9.745 

16 

8  20  14.66 

9.4816 

16  23    4.9 

5.818 

16 

10  15  36.42 

9.3905 

9  57  58.8 

9.809 

17 

8  22  43.48 

9.4789 

16  17  12.6 

5.996 

17 

10  17  55.55 

93171 

9  48    9.0 

9458 

18 

8  25  12.13 

9.4760 

16  11  13.8 

6.033 

18 

10  20  14.47 

94137 

9  38  15.9 

9.919 

19 

8  27  40.60 

9.4731 

16    5    8.6 

6.139 

19 

10  22  33.20 

94105 

9  28  19.6 

9463 

20 

8  30    8.90 
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THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 
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7 
9 


18  11 
18  13 
18  16 
18  18 
18  20 
18  22 
18  24 
18  27 
18  29 


28.26 

9.9096 

40.82 

94089 

53.33 

94089 

5.80 

94074 

18.22 

94085 

30.58 

94066 

42.88 

9.9046 

55.13 

94037 

7.32 

94097 

19.45 

94016 

31.51 

94005 

43.51 

9.1994 

55.44 

9.1989 

7.30 

9.1970 

19.06 

9.1957 

30.79 

9.1945 

42.42 

9.1939 

53.97 

9.1918 

5.43 

9.1903 

16.81 

9.1889 

28.10 

9.1874 

39.30 

9.1859 

50.41 

9.1844 

1.43 

9.1889 

12.36 

9.1813 

S.18 
18 
18 
18 
18 
18 
18 
18 
18 
18 
18 
18 
18 
18 
18 
18 
18 
18 
18 
18 
18 
18 
18 
18 

fa  18 


27  56.1 
29  50.9 
31  39.9 
33  23.1 

35  0.4 

36  31.9 

37  57.6 

39  17.5 

40  31.6 

41  39.9 

42  42.4 

43  39.1 

44  30.1 

45  15.3 

45  54.6 

46  28.2 

46  56.0 

47  iai 

47  34.5 
47  45.1 
47  50.0 
47  49.2 
47  42.7 
47  30.5 
47  12.7 


M 

4460 
4.168 
4479 
3477 
3.883 
3.789 
3494 
3499 
3404 
3.408 
3419 
3417 
3.191 
3495 
9498 
9.839 
9.736 
9439 
9449 
9.446 
9450 
9.953 
9.156 
9458 


1469 
1465 
1.768 
1471 
1473 
1.477 
1469 
1463 
1.187 
1490 
0408 
0497 
0401 
0.704 
0408 
0419 
0.416 
0491 
0495 
0.129 
-  0.094 
4-0461 
0.156 
0490 
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IX. 


GBEENWICH  MEAN  TIME. 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 

Hoar. 

Right  A  BAAfi^inn T 

Diitfor 
1  Minute. 

Declination. 

Diff.for 
1  Minute. 

Hoar. 

Bight  Asoenaion. 

Diff.for 
1  Minute. 

Declination. 

Diff.for  ! 
1  Minute. 

TH1 

[JBSDi 

LY  17. 

SATURDAY  19. 

h    m      s 

• 

O          I        ll 

// 

h    m      s 

• 

O           1          ll 

a 

0 

18  29  12.36 

9.1813 

8.18  47  12.7 

0.344 

0 

20  11  28.93 

9.0790 

S.16  48     1.1 

'4.466 

1 

18  31  23.19 

9.1796 

18  46  493 

0.439 

1 

20  13  33.17 

9.0693 

16  43  30.9 

4.541 

2 

18  33  33.91 

9.1778 

18  46  20.0 

0.533 

2 

20  15  37.24 

9.0665 

16  38  56.2 

4.615 

3 

18  35  44.53 

9.1709 

18  45  45.2 

0.697 

3 

20  17  41.15 

9.0638 

16  34  17.1 

4489 

4 

18  37  55.05 

9.1744 

18  45    4.8 

0.790 

4 

20  19  44.90 

9.0619 

16  29  33.5 

4.769  | 

5 

18  40    5.46 

9.1798 

18  44  18.8 

0.813 

5 

20  21  48.49 

9.0586 

16  24  45.6 

4.835 

6 

18  42  15.76 

9.1707 

18  43  27.2 

0.907 

6 

20  23  51.93 

9.0558 

16  19  53.3 

4407  1 

7 

18  44  25.95 

9.1689 

18  42  30.0 

0.999 

7 

20  25  55.20 

9.0539 

16  14  56.7 

4479  , 

8 

18  46  36.03 

9.1671 

18  41  27.3 

1.091 

8 

20  27  58.31 

9.0505 

16    9  55.8 

5.051   | 

9 

18  48  46.00 

9.1658 

18  40  19.1 

1.183 

9 

20  30     1.26 

9.0478 

16    4  50.6 

5.199  , 

10 

18  50  55.85 

9.1639 

18  39    5.3 

1.975 

10 

20  32    4.05 

9.0459 

15  59  41.2 

5.199  ' 

11 

18  53    5.58 

9.1619 

18  37  46.1 

1.366 

11 

20  34    6.68 

9.0495 

15  54  27.6 

5461 

12 

18  55  15.19 

9.1509 

18  36  21.4 

1.457 

12 

20  36    9.15 

94398 

15  49    9.9 

5430 

13 

18  57  24.68 

9.1579 

18  34  51.2 

1.548 

13 

20  38  11.46 

9.0379 

15  43  48.0 

5499  , 

14 

18  59  34.05 

9.1551 

18  33  15.6 

1.638 

14 

20  40  13.61 

9.0345 

15  38  22.0 

5.467  | 

15 

19    1  43.29 

9.1599 

18  31  34.6 

1.798 

15 

20  42  15.60 

9.0318 

15  32  52.0 

5434  I 

16 

19    3  52.40 

9.1506 

18  29  483 

1.8J8 

16 

20  44  17.43 

9.0999 

15  27  17.9 

5401   1 

17 

19    6    1.39 

9.1487 

18  27  56.4 

1.907 

17 

20  46  19.11 

9.0966 

15  21  39.9 

5467 

18 

19    8  10.25 

9.1465 

18  25  59.3 

1.997 

18 

20  48  20.63 

9.0940 

15  15  57.9 

5.733  ! 

19 

19  10  18.97 

9.1443 

18  23  56.8 

9.086 

19 

20  50  21.99 

9.0913 

15  10  11.9 

5.799 

20 

19  12  27.56 

9.1491 

18  21  49.0 

9.173 

20 

20  52  23.19 

9.0187 

15    4  22.0 

5.863 

21 

19  14  36.02 

9.1398 

18  19  36.0 

9461 

21 

20  54  24.24 

9.0169 

14  58  28.3 

5497 

22 

19  16  44.34 

9.1375 

18  17  17.7 

9448 

22 

20  56  25.13 

9.0136 

14  52  30.7 

5461 

23 

19  18  52£2 
EI 

9.1368 

JIDAY 

S.18  14  54.2 
1& 

9.436 

23 

20  58  25.87 
SI 

9.0111 

INDA1 

S.  14  46  29.3 

r  20. 

6.054 

0 

19  21    0.56 

9.1398 

S.  18  12  25.4 

9483 

0 

21    0  26.46 

94085 

S.  14  40  24.2 

6.117 

1 

19  23    8.46 

9.1305 

18    9  51.4 

9.609 

1 

21    2  26.89 

94059 

14  34  15.3 

6.179 

2 

19  25  1632 

9.1989 

18    7  12.3 

9494 

2 

21     4  27.17 

94034 

14  28    2.7 

6.941 

3 

19  27  23.84 

9.1958 

18    4  28.1 

9.779 

3 

21    6  27.30 

9.0009 

14  21  46.4 

6409  1 

4 

19  29  31.31 

9.1933 

18    1  38.8 

9.864 

4 

21    8  27.28 

14984 

14  15  26.5 

6469 

5 

19  31  38.64 

9.1909 

17  58  44.4 

9.949 

5 

21  10  27.11 

1.9959 

14    9    3.0 

6.499 

6 

19  33  45.82 

9.1184 

17  55  44.9 

3.033 

6 

21  12  26.79 

14935 

14    2  35.9 

6.481    ' 

7 

19  35  52.85 

9.1159 

17  52  40.4 

3.117 

7 

21  14  26.33 

1.9911 

13  56    5.3 

6439 

8 

>  19  37  59.73 

9.1135 

17  49  30.9 

3.900 

8 

21  16  25.72 

14886 

13  49  31.2 

.     6498  | 

9 

19  40    6.47 

9.1111 

17  46  16.4 

3.989 

9 

21  18  24.96 

J4869 

13  42  53.5 

6.656  ; 

10 

19  42  13.06 

9.1085 

17  42  57.0 

3.365 

10 

21  20  24.06 

1.9838 

13  36  12.4 

6.713  i 

11 

19  44  19.49 

9.1058 

17  39  32.6 

3.447 

11 

21  22  23.02 

14814 

13  29  27.9 

6.770  ] 

12 

19  46  25.76 

9.1039 

17  36    3.3 

3.598 

12 

21  24  21.83 

14790 

13  22  40.0 

6.896  | 

13 

19  48  31.88 

9.1007 

17  32  29.2 

3.609 

13 

21  26  20.50 

14767 

13  15  48.8 

6481 

14 

19  50  37.85 

9.0989 

17  28  50.2 

3.690 

14 

21  28  19.04 

1.9745 

13    8  54.3 

6437  | 

15 

19  52  43.67 

9.0957 

17  25    6.4 

3.769 

15 

21  30  17.44 

1.9799 

13    1  56.4 

6499  1 

16 

19  54  49.33 

9.0930 

17  21  17.9 

3.848 

16 

21  32  15.70 

1.9699 

12  54  55.3 

7.045 

17 

19  56  54.83 

9.0904 

17  17  24.6 

3497 

17 

21  34  13.83 

1.9677 

12  47  51.0 

7.096 

18 

19  59    0.18 

9.0878 

17  13  26.6 

4.006 

18 

21  36  11.83 

14656 

12  40  43.5 

7JM 

19 

20    1    5.37 

9.0859 

17    9  23.9 

4.084 

19 

21  38    9.70 

14634 

12  33  32.9 

7403 

20 

20    3  10.40 

90)895 

17    5  16.5 

4.169 

20 

21  40    7.43 

14619 

12  26  19.2 

7454 

21 

20    5  15.27 

9.0798 

17    1     4.5 

4438 

21 

21  42    5.03 

14580 

12  19    2.4 

7406 

22 

20    7  19.98 

9.0779 

16  56  47.9 

4414 

22 

21  44    2.51 

14569 

12  11  42.5 

7457 

I  23 

20    9  24.53 

9.0746 

16  52  26.8 

4490 

23 

21  45  59.86 

1.9548 

12    4  19.5 

7.408 

!* 

20  11  28.93 

94790 

S.16  48    1.1 

4.466 

24 

21  47  57.06 

14687 

S.U  56  53.5 

7.457 

X. 
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1 

GREENWICH  MEAN  TIME. 

* 

THE  MOON'S  EIGHT  ASCENSION  AND  DECLINATION. 

Hoar. 

Bight  Ascension. 

DUE  for 
1  Minute. 

Declination. 

DUT.  for 
I  Minute. 

Hour. 

Right  Ascension . 

Diff.  for 
1  Minute. 

Declination. 

Dtff.for 
1  Minute. 

•. 

M( 

)NDA1 

I  21. 

WEDNESDAY  23. 

h     m      • 

8 

O          0          tt 

// 

h    m      s 

» 

O         <            u 

// 

0 

21  47  57.08 

1.9537 

8.11  56  53.5 

7.457 

0 

23  19  58.15 

1.8964 

S.  5  11  39.5 

9.933  1 

1 

21  49  54.18 

1.9607 

1 1  49  24.6 

7.506 

1 

23  21  51.93 

1.8969 

5    2  24.8 

9.957  | 

2 

21  51  51.17 

1.9486 

11  41  52.8 

7.554 

2 

23  23  45.70 

1.6981 

4  53    8.7 

9.980  | 

3 

21  53  48.04 

1.9469 

11  34  18.1 

7.609 

3 

23  25  39.46 

1.8960 

4  43  51.2 

9.303 

4 

21  55  44.79 

1.9448 

1 1  26  40.5 

7.650 

4 

23  27  33.22 

1.8961 

4  34  32.3 

9.397   | 

5 

21  57  41.42 

1.9499 

11   19    0.1 

7.697 

5 

23  29  26.<K) 

1.8969 

4  25  12.0 

9.350 

6 

21  59  37.94 

1.9411 

11   11  16.9 

7.743 

6 

23  31  20.76 

1.8963 

4  15  50.3 

9.379  J 

7 

22    1  34.35 

1.9399 

11     3  30.9 

7.789 

7 

23  33  14.54 

1.8964 

4    6  27.3 

9.393  | 

8 

22    3  30.65 

1.9374 

10  55  42.2 

7.835 

8 

23  35    8.33 

1.8966 

3  57    3.1 

9.414   | 

9 

22    5  26.84 

1.9357 

10  47  50.7 

7.880 

9 

23  37    2.13 

1.8968 

3  47  37.6 

9.435 

10 

22    7  22.93 

1.9339 

10  39  56.6 

7.994 

10 

23  38  55.95 

1.8979 

3  38  10.9 

9.455 

11 

22    9  18.91 

1.9399 

10  31  59.8 

7.968 

11 

23  40  49.79 

1.8975 

3  28  43.0 

9.474 

12 

22  11  14.79 

1.9305 

10  24     0.4 

8.019 

12 

23  42  43.f>5 

1.8979 

3  19  14.0 

9.493  | 

13 

22  13  10.57 

1.9988 

10  15  58.4 

8.054 

13 

23  44  37.54 

1.8984 

3    9  43.9 

9.519  ! 

14 

22  15    6.25 

1.9979 

10    7  53.9 

8.096 

14 

23  46  31.46 

1.8989 

3    0  12.6 

9.531    ! 

15 

22  17     1.84 

J .9957 

9  59  46.9 

8.138 

15 

23  48  25.41 

1.8994 

2  50  40.2 

9.548 

16 

22  18  57.34 

1.9949 

9  51  37.4 

8.179 

16 

23  50  19.39 

1.8999 

2  41     6.8 

9.564   : 

17 

22  20  52.75 

1.9997 

9  43  25.4 

8.991 

17 

23  52  J  3.40 

1.9005 

2  31  32.5 

9.580 

18 

22  22  48.07 

1.9919 

9  35  10.9 

8.969 

18 

23  54    7.45 

1.9013 

2  21  57.2 

9.597 

19 

22  24  43.30 

1.9198 

9  26  54.0 

8.301 

19 

23  56     1.55 

1.9091 

2  12  20.9 

9.619 

20 

22  26  38.45 

1.9184 

9  18  34.8 

8.339 

20 

23  57  55.70 

1.9099 

2    2  43.8 

9.606 

21 

22  28  33.51 

J  .9171 

9  10  13.3 

8«J77 

21 

23  59  49.M 

1.9037 

1  53    5.8 

9.641 

22 

22  30  28.50 

1.9158 

9     1  49.5 

8.416 

22 

0     1  44.15 

1.9046 

I  43  26.9 

9.655 

23 

22  32  23.41 
TV 

1.9145 

^JSDA 

S.  8  53  23.4 
Y22. 

8.454 

23 

0    3  38.46 
TH1 

1.9056 

7R8DA 

S.   1  33  47.2 
lY  24. 

9.668 

0 

22  34  18.24 

1.9133 

S.  8  44  55.0 

8.499 

0 

0    5  32.82 

1.9086 

S.  1  24    6.8 

9.680 

I 

22  36  13.00 

1.9121 

8  36  24.4 

8JS88 

1 

0    7  27.25 

1.9077 

1  14  25.6 

9.699 

2 

22  38    7.69 

1.9109 

8  27  51.7 

8J64 

2 

0    9  21.74 

I  .Woo 

1     4  43.7 

9.704 

3 

22  40    2.31 

1.9098 

8  19  16.8 

8.600 

3 

0  11  16.30 

1.9099 

0  55    1.1 

9.715 

4 

22  41  56.87 

1.9087 

8  10  39.7 

8.635 

4 

0  13  10.93 

1.9119 

0  45  17.9 

9.795 

5 

22  43  51.36 

1.9077 

8    2    0.6 

8.669 

5 

0  15    5.64 

1.9195 

0  35  34.1 

9.736   i 

6 

22  45  45.79 

1.9087 

7  53  19.4 

8.704 

6 

0  17    0.43 

1.9136 

0  25  49.6 

9.746  I 

7 

22  47  40.17 

1.9058 

7  44  36.1 

8.738 

7 

0  18  55.30 

1.9159 

0  16    4.6 

9.754 

8 

22  49  34.49 

1.9048 

7  35  50.8 

8.771 

8 

0  20  50.25 

1.9166 

S.  0    6  19.1 

9.769 

9 

22  51  28.75 

1.9039 

7  27    3.6 

8.803 

9 

0  22  45.29 

1.9181 

N.  0    3  26.8 

9.769 

10 

22  53  22.96 

1.9031 

7  18  14.5 

8^34 

10 

0  24  40.42 

1.9198 

0  13  13.2 

9.777  1 

11 

22  55  17.13 

1.9094 

7    9  23.5 

8.866 

11 

0  26  35.64 

1.9919 

0  23    0.0 

9.784 

12 

22  57  11.25 

1.9017 

7    0  30.6 

8^97 

12 

0  28  30.96 

1.9298 

0  32  47.3 

9.791 

13 

22  59    5.33 

1.9019 

6  51  35.8 

8.998 

13 

0  30  26.38 

1.9945 

0  42  34.9 

9.795 

14 

23    0  59.37 

1.9003 

6  42  39.2 

8^68 

14 

0  32  21.90 

1.9969 

0  52  22.7 

9.799 

15 

23    2  53.37 

1.8997 

6  33  40.8 

8.968 

15 

0  34  17.53 

1.9961 

1    2  10.8 

9.804 

16 

23    4  47.34 

1.8999 

6  24  40.6 

9.017 

16 

0  36  13.27 

1.9390 

1  11  59.2 

9.608  , 

17 

23    6  41.28 

1.8997 

6  15  38.7 

9.046 

17 

0  38    9.13 

1.9319 

1  21  47.8 

9.811    | 

18 

23    8  35.18 

1.8989 

6    6  35.1 

9.074 

18 

0  40    5.10 

1.9338 

1  31  36.5 

9.813 

19 

23  10  29.06 

1.8978 

5  57  29.8 

9.109 

19 

0  42    1.19 

1.9359 

1  41  25.4 

9.615 

20 

23  12  22.92 

1.8974 

5  48  22.9 

9.198 

20 

0  43  57.41 

1.9380 

1  51  14.3 

9.816 

21 

23  14  16.75 

1.8970 

5  39  14.4 

9.155 

21 

0  45  53.75 

1.9401 

2  1   as 

9.817 

22 

23  16  10.56 

1  AQAtt 
J.OVUO 

5  30    4.3 

9.181 

22 

0  47  50.22 

1.94B9 

2  10  525 

9.847 

23 

23  18    4.36 

1.8968 

5  20  52.7 

9.907 

23 

0  49  46.82 

1.9445 

2  20  415 

9.fcI7 

94 

23  19  58.15 

1  fiOMJ 

1'DVM 

S.  5  11  39.5 

9.933 

24 

0  51  43.56 

1.9408 

N.  2  30  305 

9.M6 

V 
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GREENWICH  MEAN  TIME. 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 

Hour. 

BiflbtAsoenaka. 

Diitfor 
1  Minute. 

Declination. 

Din*,  for 
1  Minute. 

Hour. 

Right  Ascension. 

DifTfor 
1  Minute. 

Declination. 

DUEL  for 
1  Minute. 

F] 

RIDA1 

* 

r  26. 

SUNDAY  27. 

h     m      • 

• 

o       #        // 

// 

h     m      • 

• 

N.ltf    6  59.1 

$$ 

0 

0  51  43.56 

14466 

N.  2  30  30.3 

9.816 

0 

2  28  49.53 

9.1183 

8J06 

1 

0  53  40.44 

1.9499 

2  40  19.2 

9.813 

1 

2  30  56.77 

9.1931 

10  15  523 

8467 

2 

0  55  37.46 

1.9616 

2  50    7.9 

9.811 

2 

2  33    4.30 

9.1979 

10  24  43.1 

8496 

3 

0  57  34.63 

14641 

2  59  56.5 

9.808 

3 

2  35  12.12 

9.1397 

10  33  31.4 

8.784 

4 

0  59  31.95 

1.9508 

3    9  44.9 

9.804 

4 

2  37  20.23 

9.1376 

10  42  17.2 

8.749 

5 

1     1  29.42 

1.9591 

3  19  33.0 

9.799 

5 

2  39  28.63 

9.1494 

10  51     0.5 

8499 

6 

1    3  27.04 

1.9617 

3  29  20.8 

9.794 

6 

2  41  37.32 

9.1473 

10  59  41.1 

8454 

7 

1    5  24.82 

1.9644 

3  39    8.3 

9.786 

7 

2  43  46.31 

9.1593 

11    8  19.0 

8409 

8 

1    7  22.77 

1.9679 

3  48  55.4 

9.789 

8 

2  45  55.60 

9.1573 

11  16  54.2 

8*563 

9 

1    9  20.88 

1.9899 

3  58  42.1 

9.775 

9 

2  48    5.19 

9.1693 

11  25  26.6 

8.516 

10 

1  11  19.16 

1.9797 

4    8  28.4 

9.767 

10 

2  50  15.08 

9.1674 

11  33  56.1 

8*467 

11 

1  13  17.61 

1.9756 

4  18  14.2 

9.759 

11 

2  52  25.28 

9.1795 

11  42  22.7 

8.417 

12 

1  15  1633 

1.9786 

4  27  59.5 

9.750 

12 

2  54  35.78 

9.1776 

11  50  46.2 

8467 

13 

1  17  15.03 

urn* 

4  37  44.2 

9.740 

13 

2  56  46.59 

9.1887 

11  59    6.7 

^8416 

14 

1  19  14.02 

1.9647 

4  47  28.3 

9.730 

14 

2  58  57.71 

9.1879 

12    7  24.1 

8464 

15 

1  21  13.19 

1.9678 

4  57  11.8 

9.719 

15 

3     1     9.14 

9.1939 

12  15  38.4 

8411 

16 

1  23  12.55 

14009 

5    6  54.6 

9.707 

16 

3    3  20.89 

9.1984 

12  23  49.4 

8.156 

17 

1  25  12.10 

14941 

5  16  36.6 

9.693 

17 

3    5  32.95 

9.9037 

12  31  57.1 

8.100 

18 

1  27  11.84 

14973 

5  26  17.8 

9.680 

18 

3    7  45.33 

9.9090 

12  40    1.4 

8443 

19 

1  29  11.78 

9.0007 

5  35  58.2 

9.668 

19 

3    9  58.03 

9.9143 

12  48    23 

7486 

20 

1  31  11.92 

9.0041 

5  45  37.7 

9.639 

20 

3  12  11.05 

9.9198 

12  55  59.7 

7497 

21 

1  33  1237 

9.0075 

5  55  16.4 

9.636 

21 

3  14  24.38 

9JB949 

13    3  53.5 

7.867 

22 

1  35  12£2 

90)109 

6    4  54.1 

9.619 

22 

3  16  38.04 

9.9303 

13  11  43.7 

7406 

23 

1  37  13.58 

SAG 

94145 

DUBDi 

N.  6  14  30.7 
LY  26. 

9.609 

23 

• 

3  18  52.02 
M( 

9.9357 

N.13  19  30.2 
I  28. 

7.743 

0 

1  39  14.56 

9.0181 

N.  6  24    6.3 

9.584 

0 

3  21    6.32 

9.9411 

N.13  27  12£ 

7480 

1 

1  41  15.74 

9.0917 

6  33  40.8 

9.566 

1 

3  23  20.95 

9.9465 

13  34  51.8 

7416 

2 

1  43  17.16 

9.0963 

6  43  14.2 

9.547 

2 

3  25  35.90 

9.9519 

13  42  26.8 

7451 

3 

1  45  18.79 

3.0991 

6  52  46.4 

9.606 

3 

3  27  51.18 

9.9574 

13  49  57.9 

7.484 

4 

1  47  20.65 

2.0390 

7    2  17.3 

9.506 

4 

3  30    6.79 

9.9699 

13  57  24.9 

7.417 

5 

1  49  22.74 

9.0967 

7  11  47.0 

9.483 

5 

3  32  22.73 

9.9684 

14    4  47.9 

7448 

6 

1  51  25.05 

9.0405 

7  21  15.3 

9.460 

6 

3  34  39.00 

9.9739 

14  12    6.7 

7.978 

7 

1  53  27.60 

9.0445 

7  30  42.2 

9.437 

7 

3  36  55.60 

9.9793 

14  19  21.3 

7.907 

8 

1  55  30*39 

9.0485 

7  40    7.7 

9.413 

8 

3  39  12.52 

9.9847 

14  26  31.6 

7.135 

9 

1  57  33.42 

9.0595 

7  49  31.8 

9.388 

9 

3  41  29.77 

9.9909 

14  33  37.5 

7.069 

10 

1  59  36.69 

9.0666 

7  58  54.3 

9.369 

10 

3  43  47.&5 

9.9957 

14  40  39.0 

6.987 

11 

2    1  4O20 

9.0806 

8    8  15.2 

9.335 

11 

3  46    5.26 

2.3013 

14  47  36.0 

6419 

12 

2    3  4&96 

9.0647 

8  17  34.5 

9.307 

12 

3  48  23.51 

9.3069 

14  54  28.5 

6.836 

13 

2    5  47.97 

9.0690 

8  26  52.1 

9.979 

13 

3  50  42.09 

9.3193 

15    1   16.3 

6.758 

14 

2    7  5234 

9.0733 

8  36    8.0 

9.949 

14 

3  53    0.99 

9.3178 

15    7  59.4 

6.679 

15 

2    9  50.77 

9.0777 

8  45  22.0 

9.918 

15 

3  55  20.22 

2.3233 

15  14  37.8 

6499 

16 

2  12    1.56 

9.0890 

8  54  34.2 

9.187 

16 

3  57  39.79 

94988 

15  21   11.3 

6.517 

17 

2  14    6.61 

8.0863 

9    3  44.5 

9.166 

17 

3  59  59.68 

94349 

15  27  39.9 

6.435 

18 

2  16  11.92 

94907 

9  12  52.9 

9.193 

18 

4    2  19.90 

2.3397 

15  34    3.5 

6451 

19 

2  18  17.50 

9.0953 

9  21  59.3 

9.089 

19 

4    4  40.45 

9.3459 

15  40  22.0 

6467 

20 

2  20  23L36 

9.0999 

9  31    3.6 

9.054 

20 

4    7     1.33 

9.3507 

15  46  35.5 

6.189 

21 

2  22  20.49 

9.1044 

9  40    5.8 

9.018 

21 

4    9  22.53 

94561 

15  52  43.8 

6494 

22 

2  24  35.89 

9.1090 

9  49    5.8 

8.989 

22 

4  11  44.06 

9.3616 

15  58  46.8 

6406 

23 

2  26  42.57 

9.1136 

9  58    3.6 

c«m 

23 

4  14    5.91 

9.3669 

16    4  44.5 

5417 

24 

2  28  49JB 

80183 

N.10    6  59.1 

8.906      24 

4  16  28.09 

9.3793 

N.16  10  36.9 

6497 

— — 

xn. 


JUNE,   1886. 


103 


GREENWICH  MEAN  TIME. 


THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 


Hoar. 


Bight  A  wtwmtAon. 


Difcfor 
1  Minute. 


Declination. 


Din*,  for 
1  Minute. 


Hour. 


Bight  Aaoenatan. 


Diftfor 
1  Minute. 


Declination. 


DiCftw 
lMlimte. 


0 

I 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 


TUESDAY  29. 


h 

4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
5 
5 
5 
5 
5 
5 


16 

lfr 

21 

23 

25 

28 

30 

33 

35 

38 

40 

42 

45 

47 

50 

52 

55 

57 

0 

2 

4 

7 

9 

12 


■ 

■ 

28.09 

94793 

N.l 

50.59 

94776 

13.41 

9.3899 

36.54 

9.3889 

59.99 

9.3935 

23.76 

94988 

47.85 

9.4041 

12.25 

9.4099 

36.95 

9.4143 

1.96 

9.4193 

j 

27.27 

9.4944 

4 

52.89 

9.4995 

^ 

18.81 

9.4345 

45.03 

9.4394 

1 

11.54 

9.4449 

38.34 

9.4491 

% 

5.43 

9.4539 

32,81 

9.4587 

a 

0.47 

9.4633 

a 

28.41 

9.4680 

* 

56.63 

9.4798 

| 

25.12 

9.4771 

| 

53.88 

9.4815 

4 

22.90 

9.4858 

N.l 

6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 


10  36\9 
16  23.8 
22  5.2 
27  41.0 
33  11.1 

38  35.6 
43  54.3 
49  7.1 
54  14.0 
59  15.0 

4  9.9 
8  58.7 
13  41.3 
18  17.7 
22  47.8 
27  11.6 
31  29.0 
35  39.9 

39  44.2 
43  41.9 
47  33.0 
51  17.4 
54  55.0 
58  25.8 


WEDNESDAY  30. 


0 

5  14 

1 

5  17 

2 

5  19 

3 

5  22 

4 

5  24 

5 

5  27 

6 

5  29 

7 

5  32 

8 

5  34 

9 

5  37 

10 

5  39 

11 

5  42 

12 

5  45 

13 

5  47 

14 

5  50 

15 

5  52 

16 

5  55 

17 

5  57 

18 

6    0 

19 

6    2 

20 

6    5 

21 

6    7 

22 

6  10 

23 

6  13 

24 

6  15 

52.18 

9.4909 

N.1 

21.72 

9.4944 

1 

51.51 

9.4986 

t 

21.56 

94098 

1 

51.85 

94068 

1 

22^7 

94107 

1 

53,13 

94146 

1 

24.12 

94184 

1 

55.34 

94999 

1 

26.78 

94958 

i 

58.43 

94993 

I 

30.30 

94398 

1 

2.37 

94369 

1 

34.64 

94395 

1 

7.11 

94497 

i 

39.77 

94458 

i 

12.61 

9.5489 

i 

45.64 

94519 

i 

18.84 

94547 

i 

52.20 

94574 

^ 

25.73 

94601 

i 

59.42 

94697 

i 

33.26 

94659 

1 

7.24 

94675 

1 

41.36 

94697 

IN.1 

1 

5 

8 

11 

14 

17 


49.8 
6.8 
16.8 
19.8 
15.7 
4.5 
19  46.1 
22  20.4 
24  47.5 
27  7.3 
29  19.7 
31  24.7 
33  22.3 

35  12.4 

36  54.9 

38  29.9 

39  57.3 

41  17.0 

42  29.0 

43  333 

44  29.9 

45  18.8 

45  59.9 

46  33.2 
46  58.6 


$$ 

5497 
5.736 
5443 
5449 
5.436 
6460 
5.969 
5.164 
5466 
4.966 
4464 
4.769 
4458 
4454 
4.449 
4443 
4436 
4.197 
4.017 
3407 
3.796 
3.683 
3470 
3.457 


THURSDAY,  JULY  1. 


94697  |n.18°  46  5&Q 


h    m     ■ 
6  15  41.36 


u 

0456 


J 


PHASES  OF  THE  MOON, 


3449 


#  New  Moon 
}>  First  Quarter 
O  Full  Moon     • 
<£  Last  Quarter. 


d  h  m 

June      2  1  55.3 

.    .      8  19  26.7 

,    .    16  1  38.8 

.    .    24  4  34.8 


3.108 
9491 
9.879 
9.753 
9.633 
9419 
9491 
9468 
9.146 
9499 
1497 
1.779 
1446 
1490 
1499 
1464 
1.186 
1407 
0479 
0.750 
0490 
0.489 
0458 


d        h 

<£  Perigee ....  June      5    10.8 
C  Apogee 91      44 
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XIII. 


GREENWICH  MEAN  TIME. 

■ 

LUNAR  DISTANCES. 

h 

4 

Name  and  Direction 
!    of  Object. 

Noon. 

P.L. 

of 

Diff. 

nib. 

P.L. 

of 

Diff. 

VI*. 

P.L. 

of 

Diff. 

IX*. 

P.  L. 

of 

Diff. 

Sun 

W. 

Q           1        II 

25  59  14 

9509 

O           i        II 

27  38  20 

9580 

O           /         a 

29  17  43 

9560 

_  0           IN 

80  57  21 

1 
i 

9560  | 

Regulus 

E. 

49    4  39 

9919 

47  16  30 

x   9909 

45  28  16 

9906 

43  39  58 

9904  | 

Mars 

E. 

68    5  30 

9333 

66  20  19 

9330 

64  a5    3 

9396 

62  49  42 

9394  1 

Jupiter 

E. 

77    3  12 

9990 

75  15  15 

9917 

73  27  13 

9914 

71  39    6 

9911 

Spica 

E. 

102  40  50 

9999 

100  53    6 

9995 

99    5  16 

9999 

97  17  21 

9219 

5 

Sun 

W. 

39  18    4 

9539 

40  58  33 

9599 

42  39    6 

9597 

44  19  42 

i 
9596  | 

SATURN 

W. 

15  49  52 

9X6 

17  34  16 

9340 

19  19  18 

9391 

21     4  47 

9309 

Regulus 

E. 

34  37  45 

9196 

32  49  15 

9199 

31     0  46 

9900 

29  12  19 

9909 

Mars 

E. 

54    2  16 

9317 

52  16  42 

9318 

50  31     9 

9319 

48  45  37 

9390  1 

Jupiter 

E. 

62  37  47 

9904 

60  49  26 

9905 

59     1     6 

9906 

57  12  47 

9907  ' 

Spica 

E. 

88  16  59 

9919 

86  28  50 

9919 

84  40  41 

9919 

82  52  32 

9913 

6 

Sun 

W. 

52  42  51 

9597 

54  23  26 

9530 

56    3  58 

9533 

57  44  26 

9535  ' 

Saturn 

W. 

29  55  27 

9961 

31  41  54 

9981 

33  28  22 

9981 

35  14  50 

9981 

Mars 

E. 

39  58  25 

9330 

38  13    9 

9333 

36  27  58 

9336 

34  42  51 

9339 

Jupiter 

E. 

48  11  38 

9916 

46  23  34 

9919 

44  35  34 

9999 

42  47  39 

9996 

Spica 

E. 

73  52  19 

9994 

72    4  27 

9997 

70  16  40 

9931 

68  28  58 

9936 

7 

Sun 

W. 

66    5  39 

9555 

67  45  36 

9559 

69  25  27 

9564 

71     5  11 

9570 

Saturn 

W. 

44    6  38 

9994 

45  52  47 

9997 

47  38  51 

9301 

49  24  49 

9306 

Pollux 

W. 

32    4  32 

9493 

33  45  55 

9474 

35  27  44 

9460 

37    9  53 

9446 

Jupiter 

E. 

33  49  34 

9947 

32    2  17 

9953 

30  15    8 

9958 

28  28-  7 

9964 

Spica 

E. 

59  32    9 

9960 

57  45  1 1 

9968 

55  58  22 

9979 

54  11  42 

9979 

An  tares 

E. 

105  18    7 

9999 

103  32    6 

9304 

101  46  12 

9308 

100    0  24 

9313 

8 

Sun 

W. 

79  21  49 

9601 

81     0  43 

9608 

82  39  27 

9615 

84  18    2 

9691 

Saturn 

W. 

58  12  50 

9333 

59  58    2 

9339 

61  43    5 

9345 

63  27  59 

9351 

Pollux 

W. 

45  43  43 

9491 

47  26  48 

9419 

49    9  55 

9419 

50  53    2 

9490 

Spica 

E. 

45  21    3 

9319 

43  35  31 

9398 

41  50  12 

9337 

40    5    7 

9348 

Antares 

E. 

91  13  17 

9341 

89  28  17 

9348., 

87  43  27 

9354 

85  58  46 

9369 

9 

Sun- 

W. 

92  28  31 

9659 

94    6    6 

9667 

95  43  30 

9675 

97  20  43 

9683 

Saturn 

W. 

72  10    7 

9385 

73  54    3 

9399 

75  37  49 

9400 

77  21  24 

9407 

Pollux 

w.. 

59  28    7 

9439 

61   10  56 

9436 

62  53  39 

9441 

64  36  15 

9446 

Regulus 

W. 

22  44  57 

9345 

24  29  51 

9351 

26  14  36 

9357 

27  59  12 

9364 

Antares 

E. 

77  18    1 

9400 

75  34  26 

9408 

73  51     2 

9417 

72    7  51 

9495 

10 

Sun 

W. 

105  24    6 

9795 

107    0  13 

9733 

108  36    9 

9749 

110  11  53 

9750 

Saturn 

W. 

85  56  40 

9445 

87  39  10 

9453 

89  21  30 

9460 

91     3  39 

9466 

Pollux 

W. 

7.Y   7  26 

9474 

74  49  16 

9480 

76  30  57 

9487 

78  12  28 

9494 

Regulus 

W. 

36  39  46 

9390 

38  23  22 

9406 

40    6  48 

9414 

41  50    3 

9499 

Mars 

W. 

15    5  14 

9533 

16  45  41 

9541 

18  25  57 

2549 

20    6    2 

9566 

Antares 

E. 

63  35    6 

9479 

61  53  14 

9489 

60  II  36 

9493 

58  30  13 

9504 

11 

Sun 

W. 

118    7  41 

9795 

119  42  15 

9805 

121   16  37 

9814 

122  50  47 

9693 

Saturn 

W. 

99  31  36 

9509 

101   12  37 

9517 

102  53  27 

9595 

104  34    6 

9533 

Pollux 

W. 

86  37  36 

9531 

88  18    6 

9538 

89  58  26 

9546 

91  38  35 

9554 

i 

Regulus 

w. 

50  23  34 

9460 

52    5  44 

9467 

53  47  43 

9476 

55  29  30 

9484 

* 

Mars 

w. 

28  23  35 

9599 

30    2  31 

9607 

31  41   16 

9616 

.33  19  49 

9694 

Jupiter 

w. 

22    3  32 

9475 

23  45  20 

9483 

25  26  57 

9499 

27    8  22 

9499 

* 

1 

Antares 

E. 

50    7  19 

9565 

48  27  36 

9579 

46  48  12 

9593 

45    9    7 

9606 

XIV. 
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GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES. 

« 

• 

• 

Name  Mid  Direction 
at  AU«ak. 

Midnight. 

P.L. 
of 

xv*. 

P.L. 
of 

xvm*. 

P.L. 
of 

XXlfa. 

P.L. 
of 

4 

VA    WuWili 

Dlff. 

Dlff. 

• 

Dlff. 

Dlff. 

Sun 

W. 

O             1          II 

32  37  II 

9569 

o       i     n 

34  17  12 

9545 

_  O           *         II 

35  57  22 

9640 

O           If 

37  37  40 

9636 

Reguhis 

E. 

41  51  36 

9909 

40    3  11 

9900 

38  14  44 

9199 

36  26  15 

9196 

Maes 

E. 

61     4  18 

9399 

59  18  51 

9390 

57  33  21 

9319 

55  47  49 

9318 

Jupiter 

E. 

69  50  55 

9909 

68    2  41 

9906 

66  14  25 

9906 

64  26    7 

9905 

Spica 

E. 

95  29  22 

9917 

93  41  20 

9915 

91  53  15 

9914 

90    5    8 

9919 

5 

Sun 

W. 

46    0  19 

9S95 

47  40  57 

9595 

49  21  36 

9595 

51     2  14 

9596 

Saturn 

W. 

22  50  34 

9300 

24  36  34 

9993 

26  22  44 

9967 

28    9    3 

9983 

i 

Reguhis 

E. 

27  23  54 

9904 

25  35  32 

9906 

23  47  14 

9909 

21  59    0 

9913 

Mars 

E. 

47    0    6 

9391 

45  14  37 

9399 

43  29  10 

9394 

41  43  46 

9396 

| 

JUPITRR 

E. 

55  24  29 

9908 

53  36  13 

9909 

51  47  59 

9910 

49  59  47 

9919 

! 

Spicn 

E. 

81     4  24 

9914 

79  16  18 

9916 

77  28  15 

9918 

75  40  15 

9991 

r> 

Sun 

W. 

59  24  50 

9538 

61     5  10 

9549 

62  45  25 

9545 

64  25  &5 

9550 

Saturn 

W. 

37     1  17 

9983 

38  47  42 

9984 

40  34    5 

9967 

42  20  24 

9996 

Mars 

E. 

32  57  49 

9344 

31  12  53 

9348 

29  28    4 

9353 

27  43  21 

9358 

Jupiter 

E. 

40  59  50 

9999 

39  12    6 

9934 

37  24  29 

9938 

&5  36  58 

9943 

Spica 

E. 

66  41  22 

9939 

64  53  53 

9944 

63    6  31 

9949 

61   19  16 

9954 

7 

Sun 

W. 

72  44  47 

9576 

74  24  15 

9589 

76    3  35 

9588 

77  42  46 

9594 

- 

Saturn 

W. 

51   10  40 

9311 

52  56  24 

9315 

54  42    1 

9391 

56  27  30 

9397 

Pollux 

W. 

38  52  19 

9439 

40  34  58 

9433 

42  17  46 

9497 

44    0  42 

9494 

Jupiter 

E. 

26  41   14 

9970 

24  54  30 

9975 

23    7  54 

9981 

21  21  27 

9988 

Spica 

E. 

52  25  12 

9987 

50  38  53 

9994 

48  52  45 

9309 

47    6  48 

9310 

Antnres 

E. 

98  14  43 

9317 

96  29    9 

9393 

94  43  43 

9399 

92  58  26 

9335 

!    8 

Sun 

W. 

85  56  28 

9699 

87  34  44 

9636 

89  12  50 

9643 

90  50  46 

9659 

Saturn 

W. 

65  12  44 

9358 

66  57  19 

9364 

68  41  45 

9371 

70  26     1 

9378 

Pollux 

W. 

52  36    8 

9491 

54  19  13 

9493 

56    2  15 

9496 

57  45  13 

9499 

Spica 

E. 

38  20  17 

9359 

36  35  43 

9370 

34  51  25 

9389 

33    7  24 

9395 

Antares 

E. 

84  14  16 

9368 

82  29  56 

9375 

80  45  46 

9384 

79     1  48 

9391 

9 

Sun 

W. 

96  57  46 

9691 

100  34  38 

(MOO 

9IOW 

102  11   19 

9708 

103  47  48 

9716 

Saturn 

W. 

79    4  49 

9415 

80  48    3 

9499 

82  31     6 

9430 

84  13  58 

9437 

Pollux 

W. 

66  18  44 

9451 

68    I    6 

9456 

69  43  21 

9469 

71  25  28 

9468 

Reguhis 

W. 

29  43  39 

9371 

31  27  56 

9378 

33  12    3 

9384 

34  56    0 

9399 

Anuires 

E. 

70  24  52 

9433 

68  42    5 

9443 

66  59  32 

9453 

65  17  12 

9469 

10 

Sun 

W. 

111  47  26 

9760 

1 13  22  47 

9768 

1 14  57  57 

9777 

116  32  55 

9786 

Saturn 

W. 

92  45  37 

9476 

94  27  24 

9485 

96    8  59 

9499 

97  50  23 

9500 

Pollux 

W. 

79  53  50 

9501 

81  35    2 

9508 

83  16    4 

9516 

84  56  55 

9593 

Reguhis 

W. 

43  :*3    7 

9499 

45  16    0 

9437 

46  58  42 

9445 

48  41   13 

9459 

• 

Mars 

W. 

21  45  55 

9566 

23  25  37 

9574 

25    5    8 

9583 

26  44  27 

9591 

i 

Airfares 

E. 

56  49    6 

9516 

55    8  15 

9597 

53  27  40 

9539 

51  47  21 

9551 

11 

Sun 

W. 

124  24  45 

9839 

125  58  31 

9649 

127  32    4 

9859 

129    5  24 

9809 

Saturn 

W. 

106  14  33 

9549 

107  54  48 

9550 

109  34  52 

9559 

111  14  44 

9566 

- 

Pollux 

W. 

93  18  33 

9563 

94  58  19 

9571 

96  37  54 

9580 

98  17  17 

9589 

' 

Reguhis 

W. 

57  11    6 

9499 

58  52  31 

9499 

60  33  45 

9507 

62  14  48 

9516  ! 

Mars 

W. 

34  58  11 

9633 

36  36  21 

9641 

38  14  20 

9650 

39  52    7 

9656  i 

i 

Jupiter 

W. 

28  49  36 

9508 

30  30  38 

9516 

32  11  29 

9594 

33  52    9 

9533 

i 
i 

An  tares 

E. 

43  30  23 

9094 

41  52     1 

9649 

40  14    3 

9680 

38  36  30 

9680 
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XV. 


GREENWICH  MEAN  TIME. 

m 

LUNAR  DISTANCES. 

• 
XX    . 

'A 

12 

Name  and  Dira 
of  Object. 

Suit 

ctlon 

Noon. 

P.L. 

of 
Dlif. 

m»- 

P.L. 

Of 

DIC 

VI*. 

P.L. 

of 
DiC 

IX*. 

P.L. 

Of 

Diff. 

w. 

130  38  3$ 

9079 

135  11  27 

9868 

133°  44'    9 

9883 

135  16  37 

9903 

Regulu8 

w. 

63  55  39 

9684 

65  36  19 

9639 

67  16  48 

9540 

68  57    5 

9548 

Mars 

w. 

41  29  43 

9867 

43    7    7 

9676 

44  44  19 

9684 

46  21  20 

9883 

Jupiter 

w. 

35  32  37 

9540 

37  12  54 

9649 

38  52  59 

9558 

40  32  52 

9506 

Antares 

E. 

36  59  23 

9701 

35  22  45 

9795 

33  46  39 

9751 

32  11    7 

9781 

a  Aquike 

E. 

86  22    4 

9988 

84  51  34 

9987 

83  21  18 

3008 

81  51  16 

3091 

13 

Regulus 

W. 

77  15  41 

9080 

78  54  50 

9688 

80  83  47 

9607 

82  12  32 

961ft 

Mars 

W. 

54  23  27 

9738 

55  59  17 

9747 

57  34  55 

9756 

59  10  21 

9704 

Jupiter 

W. 

48  49  24 

9889 

50  28    7 

9818 

52    6  38 

9696 

53  44  58 

9635 

Spica 

W. 

24    8  43 

9886 

25  45  25 

9884 

27  22  13 

9699 

28  59    3 

9689 

crAquile 

E. 

74  25  14 

9086 

72  56  58 

3113 

71  29    4 

3139 

70     1  33 

3159 

Fomalhaut 

E. 

107  15  25 

9841 

105  43  58 

9843 

104  12  34 

9947 

102  41   15 

9951 

14 

Regulus 

W. 

90  23  22 

9880 

92    056 

9886 

93  38  19 

9677 

95  15  30 

9686 

Mars 

W. 

67    4  32 

9811 

68  38  45 

9660 

70  12  47 

9899 

71  46  37 

9839 

** 

Jupiter 

W. 

61  53  38 

9678 

63  30  46 

9886 

65    7  42 

9897 

66  44  26 

9707 

Spica 

W. 

37    2  40 

9708 

3839    8 

9714 

40  15  29 

9790 

41  51  42 

9796 

a  Aquilsd 

E. 

62  50  22 

8970 

61  25  35 

3988 

60    1  21 

3398 

58  37  42 

3359 

Fomalhaut 

E. 

95    6  13 

9881 

93  35  37 

9888 

92    5  10 

9997 

90  34  54 

3005 

15 

Mars 

W. 

79  32  41 

8667 

81    5  16 

9887 

82  37  39 

9906 

84    9  50 

9916 

Jupiter 

W. 

74  45    1 

9763 

76  20  31 

9709 

77  55  49 

9771 

79  30  55 

9780 

Spica 

W. 

49  50  96 

9709 

51  25  54 

9770 

53    1     1 

9778 

54  35  58 

9785 

a  Aquile 

E. 

51  49  24 

3668 

5030    2 

3605 

49  11  33 

3657 

47  54    0 

3713 

Fomalhaut 

E. 

83    625 

3067 

81  37  23 

3068 

80    8  35 

3081 

78  40    2 

3093 

16 

Jupiter 

W. 

87  23  22 

9867 

88  57  15 

9837 

90  30  55 

9846 

92    4  23 

9855 

Spica 

W. 

6228    4 

9886 

64    1  56 

9836 

65  35  37 

9844 

67    9    8 

9859 

Fomalhaut 

E. 

71  21  23 

3167 

69  54  34 

3183 

68  28    4 

3900 

67     1  55 

3918 

a  Pegasi 

E. 

86    1  58 

3066 

84  33  30 

3066 

83    5  15 

3107 

81  37  14 

3118 

17 

Jupiter 

W. 

99  48  48 

9801 

101  21    6 

9009 

102  53  13 

9919 

104  25    8 

9997 

Spica 

W. 

74  53  53 

9687 

76  26  16 

9805 

77  58  29 

9913 

79  30  31 

9999 

Antares 

W. 

30    6  41 

3118 

31  34  29 

3106 

33    2  31 

3097 

34  30  44 

3091 

Fomalhaut 

E. 

59  56  47 

3380 

58  32  59 

3345 

57    9  39 

3370 

55  46  48 

3396 

a  Pegasi 

E. 

74  20  44 

3189 

72  54  13 

3186 

71  27  59 

3910 

70    2    2 

3995 

18 

Spica 

W. 

87    8    3 

9883 

8839    2 

9970 

90    9  52 

9978 

91  40  32 

9986 

Antares 

W. 

41  53  13 

3078 

43  21  49 

3078 

44  50  24 

3081 

46  18  57 

3089 

Fomalhaut 

E. 

49    0  35 

3664 

47  41  10 

3681 

46  22  26 

3633 

45    4  27 

3677 

a  Pegasi 

E. 

62  56  55 

3800 

61  32  54 

3397 

60    9  14 

3346 

58  45  56 

3366 

19 

Antares 

W. 

53  41    7 

3086 

55    9  23 

3098 

56  37  35 

3101 

58    5  44 

3104 

Fomalhaut 

E. 

38  47  32 

3868 

37  35  15 

4096 

36  24  11 

4119 

35  14  28 

4911 

or  Pegasi 
a  Anetis 

E. 

51  55  38 

3486 

50  34  57 

3513 

49  14  47 

3549 

47  55    9 

3574 

E. 

94    5  25 

3136 

92  37  58 

3149 

91  10  39 

3148 

89  43  27 

3153 

* 

Venus 

E. 

106  27  57 

3437 

105    6  22 

VAAA 

103  44  55 

3451 

102  23  36 

3458 

20 

Antares 

W. 

65  25  33 

3118 

66  53  20 

3190 

68  21    5 

3193 

69  48  47 

3195 

a  Arietis 

E. 

82  29  11 

3188 

81    2  40 

3187 

79  36  15 

3199 

78    9  56 

3198 

Venus 

E. 

95  38  47 

3486 

94  18    7 

3490 

92  57  32 

3495 

91  37    2 

3499 

XVI. 
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GREENWICH  MEAN  TIMS. 

X 

LUNAR  DI8TANCE8. 

of  the 
onth. 

Name  and  Direction 

At  flMant 

Midnight. 

P.L. 
of 

xv*. 

P.L. 

Of 

xvnp>- 

P.L. 
of 

P.L. 
of 

XXffa. 

m 

12 

vi  \AyvOv* 

Diff. 

Diff. 

DHL 

Dur. 

SUH 

W. 

136  48  52 

8914 

13$  20  5$ 

9095 

139  52  40 

9097 

Oil* 

141  24  12 

9048 

Regulus 

W. 

70  37  11 

9566 

72  17    6 

9565 

73  56  49 

9573 

75  36  21 

9589 

Ma  as 

w. 

47  58    9 

9709 

49  34  46 

9711 

51  11  11 

9719 

52  47  25 

9798 

JUPITER 

w. 

42  12  34 

9574 

43  52    4 

9583 

45  31  22 

9501 

47  10  29 

9600 

Antares 

E. 

30  36  14 

9613 

29    2    3 

9840 

27  28  39 

9809 

25  56  10 

9049 

a  Aquilae 

E. 

80  21  29 

3034 

78  51  58 

3648 

77  22  45 

3063 

75  53  50 

3078 

13 

Regulu8 

W. 

83  51    6 

9694 

85  29  28 

9633 

87    7  38 

S649 

88  45  36 

9661 

Mars 

W. 

60  45  36 

9773 

62  20  39 

9783 

63  55  29 

9799 

65  30    7 

9809 

Jupiter 

W. 

55  23    6 

9643 

57    1    2 

9659 

58  38  46 

9061 

60  16  18 

9070 

SpicA 

W. 

30  35  53 

9604 

32  12  41 

9606 

33  49  26 

9700 

35  26    6 

9704 

a  Aquilae 

E. 

68  34  26 

3173 

67    7  44 

3104 

65  41  28 

3918 

64  15  40 

3943 

Fomalhaut 

E. 

101  10    1 

SKiO 

99  38  53 

9009 

98    7  52 

9967 

96  36  58 

9974 

14 

Regulus 

W. 

96  52  29 

9005 

96  29  16 

9704 

100    5  51 

9713 

101  42  13 

9799 

Mars 

w. 

73  20  14 

9648 

74  53  39 

3RJDO 

76  26  52 

9867 

77  59  53 

9877 

Jupiter 

w. 

68  20  57 

9716 

69  57  16 

9795 

71  33  23 

9734 

73    9  18 

9743 

Spica    ' 

w. 

43  27  47 

9733 

45    3  43 

9740 

46  39  30 

9747 

48  15    8 

9754 

a  Aquilae 

E. 

57  14  39 

3304 

55  52  16 

3431 

54  30  34 

3470 

53    9  36 

3511 

Fomalhaut 

E. 

89    4  48 

3015 

87  34  54 

3095 

86    5  12 

3034 

84  35  42 

3045 

15 

Mars 

W. 

85  41  49 

9095 

87  13  36 

9035 

88  45  10 

9945 

90  16  32 

9964 

Jupiter 

w. 

81     5  49 

9780 

82  40  31 

9700 

84  15    0 

9808 

85  49  17 

9818 

Spica 

w. 

56  10  45 

9704 

57  45  21 

9809 

59  19  46 

9811 

60  54    0 

9818 

a  Aquilee 

E. 

46  37  27 

3775 

45  21  59 

3841 

44    7  39 

3914 

42  54  33 

3999 

Fomalhaut 

E. 

77  11  44 

3106 

75  43  42 

3191 

74  15  58 

3135 

72  48  31 

3151 

16 

Jupiter 

W. 

93  37  40 

9864 

95  10  45 

9873 

96  43  38 

9883 

98  16  19 

9899 

Spica 

W. 

68  42  28 

9869 

70  15  36 

9870 

71  48  33 

9879 

73  21  19 

9888 

Fomalhaut 

E. 

65  36    7 

3936 

64  10  41 

3957 

62  45  39 

3977 

61  21     1 

3998 

aPegasi 

E. 

80    9  26 

3190 

78  41  52 

3143 

77  14  34 

3156 

75  47  31 

3168 

17 

Jupiter 

W. 

105  56  52 

9036 

107  28  25 

9045 

108  59  47 

9954 

110  30  58 

9989 

Spica 

W. 

81    2  22 

9030 

8234    3 

9039 

84    533 

9046 

85  36  53 

9954 

Antares 

W. 

35  59    5 

3086 

37  27  32 

3089 

38  56    4 

3080 

40  24  38 

3070 

■ 

Fomalhaut 

E. 

54  24  27 

3493 

53    2  37 

3453 

51  41  20 

3486 

50  20  39 

3518 

aPegasi 

E. 

68  36  23 

3941 

67  11    2 

3957 

65  46    0 

3978 

64  21  17 

3901 

18 

Spica 

W. 

93  11    2 

9003 

94  41  23 

3001 

96  11  35 

3008 

97  41  38 

3014 

Antares 

W. 

47  47  28 

3084 

49  15  57 

3086 

50  44  24 

3080 

52  12  47 

3001 

Fomalhaut 

E. 

43  47  15 

3794 

42  30  53 

3776 

41  15  26 

3839 

40    0  57 

3885 

aPegasi 

E. 

57  23    1 

3388 

56    0  31 

3410 

54  38  26 

3434 

53  16  48 

3450 

19 

Antares 

W. 

59  33  49 

3106 

61     1  51 

3110 

62  29  49 

3118 

63  57  43 

3116 

Fomalhaut 

E. 

34    6  12 

4314 

32  59  32 

4496 

31  54  36 

4557 

30  51  34 

4703 

a  Pegasi 

E. 

46  36    6 

3607 

45  17  39 

3643 

43  59  51 

3683 

42  42  46 

3797 

aArietis 

E. 

88  16  22 

3150 

66  49  24 

3165 

85  22  33 

3171 

83  55  49 

3176 

Venus 

E. 

101    2  25 

3464 

99  41  21 

3470 

98  20  23 

3476 

96  59  32 

3481 

20 

Antares 

W. 

71  16  26 

3197 

72  44    3 

3190 

74  11  38 

3130 

75  39  11 

3139 

aArietis 

E. 

76  43  44 

3909 

75  17  37 

3906 

73  51  35 

3911 

72  25  39 

3915 

Venus 

E. 

90  16  37 

3509 

88  56  15 

3508 

87  35  57 

3508 

86  15  42 

3511 

108 
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\ 

% 

GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES. 

• 

P.L. 

P.L. 

P.L. 

P.L. 

o  S 

Name  and  Direction 

Noon. 

of 

m* 

of 

VI*. 

of 

IX*. 

of 

o 

5* 
20 

of  Object. 

dut. 

Diff. 

Diff. 

Diff. 

Sun 

E. 

O           '         If 

135  40    4 

3430 

13l  18  32 

3443 

O          i         II 

132  57    4 

3446 

131  35  39 

3447 

21 

A  ii  tares 

W. 

77    6  42 

3133 

78  34  12 

3133 

80    1  42 

3133 

81  29  11 

3133 

a  Aquilffi 

W. 

36  45  15 

4683 

37  46  29 

4578 

38  49  13 

4483 

39  53  20 

4397 

a  Arietis 

E. 

70  59  48 

3990 

69  34    2 

3995 

68    8  22 

3999 

66  42  47 

3939  | 

Venus 

E. 

84  55  30 

3513 

83  35  20 

3515 

82  15  12 

3515 

80  55    5 

3515  ! 

Aldebamn 

E: 

103    6  45 

3067 

101  37  55 

3060 

100    9    7 

3070 

98  40  21 

3071 

Sun 

E. 

124  49    8 

3496 

123  27  55 

3456 

122    6  42 

3457 

120  45  30 

3457  ! 

22 

Antares 

W. 

88  46  46 

3190 

90  14  21 

3196 

91  41  59 

3194 

93    9  40 

3191  ! 

a  Aquilte 

W. 

45  31  17 

4071 

46  41  47 

4090 

47  53    7 

3973 

49    5  13 

3930  | 

a  Arietis 

E. 

59  36    0 

3953 

58  10  53 

3956 

56  45  50 

3960 

55  20  52 

3965  ; 

Venus 

E. 

74  14  30 

3513 

72  54  20 

3511 

71  34    8 

3508 

70  13  53 

3505 

Aldebaran 

E. 

91  16  29 

3067 

89  47  39 

3065 

88  18  46 

3069 

86  49  50 

3059 

Sun 

E. 

113  59  18 

3450 

112  37  58 

3447 

111  16  35 

3445 

109  55    9 

3441  ' 

23 

o  Aquilce 
a  Arietis 

W. 

55  15  44 

3759 

56  31  36 

3799 

57  48    0 

3693 

59    4  54 

3665 

E. 

48  17  24 

3901 

46  53    2 

3906 

45  28  48 

3306 

44    4  44 

3315  . 

Venus 

E. 

63  31  a5 

3489 

62  10  51 

3477 

60  50     1 

3470 

59  29    3 

3463 

Aldebaran 

E. 

79  24    3 

3038 

77  54  37 

3039 

76  25    4 

3096 

74  55  23 

3019 

Sun 

E. 

103    6  47 

3416 

101  44  49 

3409 

100  22  43 

3403 

99    0  30 

3395 

24 

a  Aquilce 

W. 

65  36  22 

3545 

66  55  57 

3593 

68  15  56 

3501 

69  36  19 

3481 

« 

*  Fomalhaut 

W. 

33  46    3 

4197 

34  54  32 

4096 

36    4  36 

4008 

37  16    8 

3997 

Venus 

E. 

52  42    7 

3491 

51  20  14 

3411 

49  58  10 

3400 

48  35  54 

3390 

Aldebaran 

E. 

67  24  44 

9079 

65  54    5 

9970 

64  23  15 

9961 

62  52  13 

9950 

Sun 

E, 

92    7    6 

3351 

90  43  54 

3341 

89  20  30 

3331 

87  56  54 

3390 

25 

a  Aquihe 

W. 

76  23  50 

3384 

77  46  25 

3365 

79    9  22 

3347 

80  32  39 

3399 

Fomalhaut 

W. 

43  32  17 

3609 

44  50  42 

3558 

46  10    2 

3511 

47  30  14 

3466 

a  Pegasi 

W. 

30  17  38 

4941 

31  25  25 

4113 

32  35  14 

3999 

33  46  55 

3897  1 

Venus 

E. 

41  41  22 

3331 

40  17  46 

3317 

38  53  54 

3303 

37  29  46 

3989 

Aldebaran 

E. 

55  13  35 

9603 

53  41    7 

9880 

52    8  22 

9867 

50  35  21 

9853 

Sun 

E. 

80  55  32 

3957 

79  30  30 

3943 

78    5  12 

3930 

7(5  39  38 

3916 

26 

Fomalhaut 

W. 

54  23    2 

3974 

55  47  44 

3940 

57  13    6 

3908 

58  39    6 

3176 

aPegasi 

W. 

40    8  32 

3500 

41  28  46 

3450 

42  50    6 

3394 

44   12  29 

3342 

i 

*-* 

Verus 

E. 

30  25     1 

3918 

28  59  13 

3903 

27  33    7 

3188 

26    6  44 

3174 

Aldebaran 

E. 

42  45  45 

9789 

41   10  53 

9766 

39  a5  40 

9750 

38    0    7 

97:14 

Sun 

E. 

69  27  24 

3138 

68    0    0 

3199 

66  32  17 

3105 

65    4  13 

3088 

i 

27 

Fomalhaut 

W. 

65  58    9 

3034 

67  27  40 

3008 

68  57  43 

9989 

70  28  18 

1 
9958  . 

a  Pegasi 

w. 

51  18  21 

3194 

52  46     1 

3087 

54  14  26 

3059 

55  43  35 

3018 

} 

Sun 

E. 

57  38  39 

3001 

56    8  27 

9989 

54  37  52 

9965 

513    6  55 

9947  I 

28 

Fomalhaut 

W. 

78    8  47 

9849 

79  42  20 

9891 

81  16  20 

9801 

82  50  46 

1 
9789  | 

a  Pegasi 

W. 

63  19  25 

9866 

64  52  27 

9838 

66  26    5 

9819 

68    0  17 

9787 

i 

Sun 

E. 

45  26  31 

9657 

43  53  17 

9840 

42  19  41 

9893 

40  45  43 

9806 

an 

Fomalhaut 

W. 

90  49  13 

9699 

92  26    4 

9676 

94    3  16 

9669 

95  40  47 

9648 

ft  Pegnsi 

W. 

75  59  13 

9673 

77  36  29 

9659 

79  14  13 

9633 

80  52  23 

9615 

Sun 

E. 

32  50  34 

9790 

31  14  33 

9716 

29  38  14 

9704 

28    1  39 

9699 

XVIII. 
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GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES. 

20 

P.L. 

P.L. 

P.L. 

P.L. 

Name  and  Dirootion 
of  Ohjoot. 

Midnight. 

of 
Diff. 

xv*. 

of 
DHL 

xvin*. 

of 
Diff. 

XXI*. 

of 
Diff. 

Sun 

E. 

O          /          // 

190  14  16 

3450 

128  52  56 

3459 

127  31  3&' 

3454 

126  10  22 

3456 

21 

Antares 

W. 

82  56  41 

3133 

84  24  11 

3133 

85  51  41 

3131 

87  19  13 

3130 

a  Aquile 

W. 

40  58  44 

4390 

42    5  18 

4949 

43  12  58 

4184 

44  21  39 

4195 

aArietis 

E. 

65  17  16 

3236 

63  51  50 

3941 

62  26  29 

3944 

61     1   12 

3948 

Venus 

E. 

79  34  58 

3516 

78  14  52 

3515 

76  54  45 

3515 

75  34  38 

3515 

Aldebaran 

E. 

97  11  36 

3070 

95  42  50 

3070 

94  14    4 

3069 

92  45  17 

3069 

Sun 

E. 

119  24  18 

3456 

118    3    5 

3455 

116  41  51 

3454 

115  20  35 

3453 

22 

An  tares 

W. 

94  37  24 

3118 

96    5  12 

3114 

97  33    4 

3110 

99     1     1 

3106 

a  Aquilte 

W. 

50  18    2 

3890 

51  31  32 

3853 

52  45  40 

3817 

54    0  25 

3784 

aArietis 

E. 

53  55  59 

3960 

52  31   11 

3974 

51     6  29 

3979 

49  41  53 

3985 

Venus 

E. 

68  53  34 

3509 

67  33  12 

3497 

66  12  45 

3493 

64  52  13 

3486 

Aldebaran 

E. 

85  20  50 

3056 

83  51  46 

3059 

82  22  37 

3047 

80  53  23 

3043 

i 

Sun 

E. 

108  33  39 

3437 

107  12    4 

3439 

105  50  24 

3498 

104  28  39 

3499 

23 

a  Aquilee 

W. 

60  22  18 

3639 

61  40  10 

3615 

62  58  28 

3591 

64  17  12 

3567 

a  Arietis 

E. 

42  40  50 

3395 

41  17    8 

3337 

39  53  39 

3351 

38  30  26 

3366 

Venus 

E. 

58    7  58 

3455 

56  46  44 

3447 

55  25  21 

3439 

54    3  49 

3431 

i 

Aldebaran 

E. 

73  25  34 

3019 

71  55  36 

3005 

70  25  29 

9997 

68  55  12 

9988 

Sun 

E. 

97  38    8 

3387 

96  15  37 

3379 

94  52  57 

3371 

93  30    7 

3361 

24 

a  Aquihe 

W. 

70  57    4 

3461 

72  18  12 

3440 

73  39  43 

3491 

75    1  36 

3409 

Fomalhaut 

W. 

38  29    0 

3853 

39  43    8 

3785 

40  58  26 

3799 

42  14  50 

3663 

Venus 

E. 

47  13  26 

3379 

45  50  46 

3367 

44  27  52 

3355 

43    4  44 

3343 

1 

Aldebaran 

E. 

61  20  57 

9939 

59  49  27 

9998 

58  17  44 

9917 

56  45  47 

9905 

Sun 

E. 

86  33    6 

3308 

85    9    4 

3996 

83  44  48 

4QOJ 

own 

82  20  18 

3970 

25 

n  Aquihe 

W. 

81  56  17 

3319 

83  20  15 

3994 

84  44  33 

3978 

86    9  10 

3961 

• 

Fomalhaut 

W. 

48  51  16 

9493 

50  13    6 

3384 

51  35  41 

3345 

52  59    0 

3308 

aPegasi 

W. 

35    0  18 

3804 

36  15  16 

3790 

37  31  42 

3644 

38  49  29 

3574 

Venus 

E. 

36    5  22 

3976 

34  40  42 

3961 

33  15  45 

3947 

31  50  31 

3933 

Aldebaran 

E. 

49    2    2 

9839 

47  28  25 

9895 

45  54  30 

9811 

44  20  17 

9797 

Sun 

E. 

75  13  48 

8901 

73  47  40 

3185 

72  21  13 

3170 

70  54  28 

3154 

26 

Fomalhaut 

W. 

60    5  44 

3146 

61  32  58 

3117 

63    0  47 

3088 

64  29  11 

3060 

a  Pegasi 

W. 

45  35  52 

3994 

47    0  11 

3947 

48  25  24 

3904 

49  51  28 

3163 

Venus 

E. 

24  40    4 

3160 

23  13    7 

3146 

21  45  53 

3133 

20  18  24 

3139 

Aldebaran 

E. 

36  24  12 

9718 

34  47  56 

9701 

33  11  18 

9685 

31  34  18 

9669 

i 

Sun 

E. 

63  35  49 

3071 

62    7    4 

3053 

60  37  57 

3036 

59    8  29 

3018 

27 

Fomalhaut 

W. 

71  59  24 

9934 

73  31    0 

9910 

75    3    6 

9887 

76  35  42 

9864 

a  Pegasi 

W. 

57  13  26 

9985 

58  43  58 

9953 

60  15  10 

9994 

61  46  59 

9894 

Sun 

E. 

51  35  36 

9999 

50    3  54 

8911 

48  31  49 

9893 

46  59  21 

9876 

38 

Fomalhaut 

W. 

84  25  38 

9769 

86    0  56 

9744 

87  36  38 

9796 

89  12  44 

2708 

1 

or  Pegasi 

W. 

69  35    2 

9763 

71  10  19 

9739 

72  46    7 

9716 

74  22  25 

2694 

Sun 

E. 

39  11  23 

9790 

37  36  42 

9774 

36    1  40 

9758 

34  26  17 

9743 

29 

Fomalhaut 

W. 

97  18  37 

96% 

96  56  45 

9099 

100  35  10 

9611 

102  13  50 

2601 

a  Pegasi 

W. 

82  30  58 

9598 

84    9  58 

9580 

85  49  21 

9564 

87  29    6 

9548 

Sun 

E. 

26  24  49 

9683 

24  47  46 

9675 

23  10  33 

9671 

21  33  14 

9670 
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AT  GREENWICH  APPARENT  NOON. 


• 

M 

• 

a 

o 

a 

C 
Xt 

• 

e 

e 

(S 

«i 
A 

1 

Thur. 

Frid. 

2 

Sat. 

3 

SUN. 

4 

Mon. 

5 

Tues. 

6 

Wed. 

7 

Thur. 

8 

Frid. 

9 

Sat. 

10 

SUN 

11 

Mon. 

12 

Tues. 

13 

Wed. 

14 

Thur. 

15 

Frid. 

16 

Sat. 

17 

SUN. 

18 

Mon. 

19 

Tues. 

20 

Wed. 

21 

Thur. 

22 

Frid. 

23 

Sat. 

24 

SUN. 

25 

Mon. 

26 

Tues. 

27 

Wed. 

28 

Thur. 

29 

THE  SUN'S 


Frid. 
Sat 

SUN. 


30 
31 

32 


Apparent 
Right  Ascenaion. 


h      m       ■ 

6  41  24.15 
6  45  32.28 
6  49  40.12 

6  53  47.65 

6  57  54.87 

7  2  1.73 

7  6  8.22 
7  10  14.30 
7  14  19.96 

7  18  25.19 
7  22  29.98 

7  26  34.31 

• 

7  30  38.16 
7  34  41.53 
7  38  44.40 

7  42  46.76 
7  46  48.60 
7  50  49.92 

7  54  50.72 

7  58  50.98 

8  2  50.70 

8  6  49.88 
8  10  48.49 
8  14  46.53 

8  18  44.02 
8  22  40.94 
8  26  37.27 

8  30  33.02 

8  34  28.18 

8  38  22.74 

8  42  16.70 

8  46  10.05 


Diff.  for 
1  Hour. 


ii 
0.344 

0.332 

0.390 

0.307 
0.993 
0.378 

0.962 
0.945 
0.927 

0.909 
0.190 
0.170 

0.150 
0.130 
0.109 

0.088 
0.066 
0.043 


10.091 
9.999 
9.976 

9.953 
9.930 
9.907 

9.884 
9.860 
9.836 

9.811 
9.786 
9.761 
9.736 

9.711 


Apparent 
Declination. 


N.23  6  36.0 
23  2  18.4 
22  57  36.7 

22  52  31.0 
22  47  1.4 
22  41  8.1 

22  34  51.1 
22  28  10.7 
22  21  7.0 

22  13  40.2 
22  5  50.5 
21  57  38.0 

21  49  2.8 
21  40  5.3 
21  30  45.6 

21  21  4.0 
21  11  0.5 
21  0  35.5 

20  49  49.1 
20  38  41.7 
20  27  13.5 

20  15  24.6 
20  3  15.3 
19  50  45.8 

19  37  56.4 
19  24  47.4 
19  11  19.1 

18  57  31.8 
18  43  25.7 
18  29  1.1 
18  14  18.3 

N.  17  59  17.5 


Diff.  for 
lHour. 


-10.99 
11.93 
19.93 

-13.93 
14.99 
15.91 

-16.19 
17.16 
18.13 

-19.09 
20.04 
20.98 

-31.99 
92.85 
33.77 

-34.68 
25.58 
96.47 

-37.36 
38.93 
39.10 

-39.96 
30.80 
31.64 

-38.46 
33.37 
34.07 

-34.86 
35.64 
36.41 
37.16 

-37.90 


Semi 
diameter. 


$i 


5  46.15 
5  46.14 
5  46.14 

5  46.15 
5  46.16 
5  46.18 

5  46.20 
5  46.23 
5  46.26 

5  46.30 
5  46.34 
5  46.38 

5  46.43 
5  46.48 
5  46.54 

5  46.60 
5  46.66 
5  46.72 

5  46.79 
5  46.86 
5  46.94 

5  47.02 
5  47.10 
5  47.19 

5  47*38 
5  47.37 
5  47.47 

5  47.58 

5  47.69 

5  47.80 

5  47.92 


15  48.05 


Sidereal 
Time  of 
Semi- 
diameter 
Paaeing 
Meridian. 


68.78 
68.74 
68.70 

68.66 
68.62 
68.57 

68.52 
68.47 
68.41 

68.35 
68.29 
68.23 

68.16 
68.09 
68.02 

67.95 
67.87 
67.80 

67.72 
67.64 
67.56 

67.48 
67.40 
67.32 

67.23 
67.15 
67.06 

66.98 
66.89 
66.81 
66.72 

66.64 


Equation  of 

Time, 

to  be 

Added  to 

Apparent 

Time. 


m  a 

3  32.58 

3  44.12 

3  55.38 

4  6.32 
4  16.95 
4  27.22 

4  37.13 

4  46.63 

4  55.70 

5  4.35 
5  12.57 
5  20.32 

5  27.59 

5  34.38 

5  40.67 

5  46.46 

5  51.74 

5  56.50 

6  0.72 
6  4.41 
6  7.57 

6  10.18 

6  12.23 

6  13.73 

6  14.66 

6  15.02 

6  14.80 

6  14.00 

6  12.61 

6  10.62 

6  8.02 

6  4.83 


Diff.  for 
1  Hour. 


a 
0.487 

0.475 

0.463 

0.450 
0.436 
0.431 

0.405 
0.388 
0.370 

0.353 
0.333 
0.313 

0.393 
0.373 
0.352 

0.331 
0.309 
0.187 

0.165 
0.143 
0.130 

0.097 
0.074 
0.051 

0.038 
0.004 
0.030 

0.045 
0.070 
0.095 
0.190 

0.145 


Uarnv— The  mean  time  of  aemidiameter  patting  may  be  found  by  anbtraoting  0».19  from  the  aidereal  time. 

The  sign  —  prefixed  to  the  hourly  change  of  denHnatfam  fndtoatea  thai  north  declination*  are  deoreaaing. 
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AT  GREENWICH  MEAN  NOON. 

THE  SUN'S 

• 

1 

-a 
*» 

*<M 

e 

4 

a 

• 

£3 

e 

Equation  of 

Time, 

to  be 
Subtracted 

from 
Mean  Time. 

Diff.  for 
1  Hour. 

Sidereal 

Time, 

or 

Right  Asoension 

of 
Mean8un. 

Apparent 
Right  Ascension. 

Diff.  for 
1  Hoar. 

Apparent 
DeollnatioD. 

DHL  for 
lHour. 

Thur. 

1 

h     m       • 

6  41  23.54 

a 
10.343 

N.23°    6  36*6 

-10*99 

m        s 

3  32.55 

s 
0.487 

h      m       s 

6  37  50.99 

Frid. 

2 

6  45  31.64 

'10.331 

23    2  19.1 

11.93 

3  44.09 

0.475 

6  41  47.55 

Sat 

3 

6  49  39.45 

10.319 

22  57  37.5 

12.93 

3  55.35 

0.463 

6  45  44.10 

SUN. 

4 

6  53  46.95 

10.306 

22  52  31.9 

-13.93 

4    6.29 

0.450 

6  49  40.66 

Mon. 

5 

6  57  54.14 

10.992 

22  47    2.4 

14.99 

4  16.92 

0.436 

6  53  37.22 

Tues. 

6 

7    2    0.97 

10.877 

22  41     9.2 

15.91 

4  27.19 

0.421 

6  57  33.78 

Wed. 

7 

7     6    7.43 

10.861 

22  34  52.4 

-16.19 

4  37.10 

0.405 

7     1  30.33 

Thur. 

8 

7  10  13.49 

10.944 

22  28  12.1 

17.16 

4  46.60 

0.388 

7     5  26.89 

Frid. 

9 

7  14  19.12 

10.996 

22  21     8.5 

18.13 

4  55.67 

0.370 

7    9  23.45 

Sat. 

10 

7  18  24.33 

10.906 

22  13  41.9 

-19.09 

5    4.32 

0.359 

7  13  20.01 

SUN. 

11 

7  22  29.10 

10.169 

22     5  52.3 

90.04 

5  12.54 

0.333 

7  17  16.56 

Mon. 

12 

7  26  33.41 

10.169 

21  57  39.9 

90.98 

5  20.29 

0.313 

7  21  13.12 

Tues. 

13 

7  30  37.24 

10.149 

21  49    4.9 

-91.99 

5  27.56 

0.993 

7  25    9.68 

Wed. 

14 

7  34  40.59 

10.199 

21  40    7.5 

99.85 

5  34.35 

0.973 

7  29    6.24. 

Thur. 

15 

7  38  43.44 

10.106 

21  30  47.9 

93.77 

5  40.65 

0.959 

7  33    2.79 

Frid. 

16 

7  42  45.79 

10.067 

21  21     6.4 

-94.68 

5  46.44 

0.931 

7  36  59.35 

Sat. 

17 

7  46  47.62 

10.065 

21   11     3.1 

95.58 

5  51.72 

0.909 

7  40  55.90 

SUN. 

18 

7  50  48.93 

10.043 

21     0  38.2 

96.47 

5  56.48 

0.187 

7  44  52.46 

Mon. 

19 

7  54  49.72 

10.091 

20  49  51.9 

-97.36 

6    0.71 

0.165 

7  48  49.01 

Tues. 

20 

7  58  49.97 

9.999 

20  38  44.6 

98.93 

6    4.40 

0.143 

7  52  45.57 

Wed. 

21 

8    2  49.68 

9.976 

20  27  16.5 

99.10 

6    7.56 

0.190 

7  56  42.12 

Thur. 

22 

8    6  48.85 

9.953 

20  15  27.7 

-99.95 

6  10.17 

0.097 

8    0  38.68 

Frid. 

23 

8  10  47.46 

9.930 

20    3  18.5 

30.80 

6  12.23 

0.074 

8    4  35.23 

Sat. 

24 

8  14  45.50 

9.907 

19  50  49.1 

31.64 

6  13.71 

0.051 

8    8  31.79 

SUN. 

25 

8  18  42.99 

.    9.864 

19  37  59.8 

-39.46 

6  14.65 

0.098 

8  12  28.34 

Mon. 

26 

8  22  39.91 

9.860 

19  24  50.9 

33.97 

6  15.01 

0.004 

8  16  24.90 

Tues. 

27 

8  26  36.25 

9.836 

19  11  22.7 

34.07 

6  14.80 

0.090 

8  20  21.45 

Wed. 

28 

8  30  32.01 

9.811 

18  57  35.5 

-34.86 

6  14.00 

0.045 

8  24  18.01 

Thur. 

29 

8  34  27.18 

9.786 

18  43  29.4 

35.64 

6  12.61 

0.070 

8  28  14.56 

Frid. 

30 

8  38  21.74 

9.761 

18  29     4.8 

36.41 

6  10.62 

0.095 

8  32  11.12 

Sat. 

31 

8  42  15.71 

9.736 

18  14  22.1 

37.16 

6    8.03 

0.190 

8  36    7.68 

SUN. 

32 

8  46    9.07 

9.711 

N.  17  59  21.4 

-37.90 

6    4.84 

0.145 

8  40    4.23 

NOTB.— Th 
Th 
a« 

e  semidiameter  for  mean  noon 
e  sign —prefixed  to  the  hourly 
>  decreasing. 

may  be  assumed  the  same  as  t 
r  change  of  declination  indicate 

hat  for  apparent  noon. 
is  that  north  declinations 

Diff.  for  1  Hour, 
+  9".8565. 
(Table  m.) 
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AT  GREENWICH  MEAN  NOON. 


• 

JO 

g 

* 

• 

I 

• 
o 

• 

A 

•s 

I 

182 

2 

183 

3 

184 

4 

185 

5 

186 

6 

187 

7 

188 

8 

189 

9 

190 

10 

191 

11 

192 

12 

193 

13 

194 

14 

195 

15 

196 

16 

197 

17 

198 

18 

199 

19 

200 

20 

201 

21 

202 

22 

203 

23 

204 

24 

205 

25 

206 

26 

207 

27 

208 

28 

209 

29 

210 

30 

211 

31 

212 

32 

213 

THE  SUN'S 


TRUE  LONGITUDE. 


// 


99  30  54.8 

100  28     8.1 

101  25  21.3 

102  22  34.4 

103  19  47.5 

104  17     0.5 

105  14  13.4 

106  II  26.2 

107  8  38.8 

108  5  51.3 

109  3     3.7 

109  60  16  2 

110  57  28.9 

111  54  41.7 

112  51  54.8 

113  49     8.2 

114  46  22.1 

115  43  36.5 

116  40  51.5 

117  38     7.2 

118  35  23.6 

119  32  40.9 

120  29  59.1 

121  27  18.2 

122  24  38.3 

123  21  59.4 

124  19  21.5 

125  16  44.5 

126  14     8.5 

127  11  33.4 

128  8  59.2 


30  35.5 
27  48.6 

25  1.6 

22  14.5 
19  27.5 
16  40.4 

13  53.1 

11     5.7 

8  18.1 

5  30.5 

2  42.8 

59  55.1 

57  7.6 
54  20.2 
51  33.2 

48  46.5 
46  0.2 
43  14.4 

40  29.2 
37  44.8 
35     1.2 

32  18.3 
29  36.3 

26  55.3 

24  15.2 
21  36.2 
18  58.2 

16  21.0 

13  44.8 

11     9.6 

8  35.3 


129     6  25.9       6     1.9     143.63        +  0.05 


Diff.  for 
1  Hour. 


43.05 
43.05 
43.05 

43.05 
43.04 
43.04 

43.03 
43.03 
43.02 

43.03 
43.01 
43.02 

43.03 
43.03 
43.04 

43.06 
43.08 
43.11 

43.14 
43.17 
43.20 

43.24 
43.28 
43.32 

43.36 
43.40 
43.44 

43.48 
43.52 
43.56 
43.59 


LATITUDE. 


-  0.52 
0.43 
0.33 

-  0.21 

-  0.07 
+  0.08 

+  0.22 
0.35 
0.46 


+ 


0.56 
0.63 
0.66 


+  0.65 
0.61 
0.55 


+ 


0.47 
0.38 
0.27 


+  0.14 
0.00 

-  0.12 

-  0.23 
0.32 
0.39 

-0.43 
0.44 
0.42 

-0.37 
0.30 
0.20 

-0.08 


Logarithm 

of  the 

Radius  Vector 

of  the 

Earth. 


0.0072191 
0.0072209 
0.0072201 

0.0072166 
0.0072106 
0.0072021 

0.0071913 
0.0071782 
0.0071630 

0.0071458 
0.0071268 
0.0071061 

0.0070839 
0.0070600 
0.0070346 


0.0069798 
0.0069503 

0.0069194 
0.0068869 
0.0068529 

0.0068173 
0.0067800 
0.0067407 

0.0066994 
0.0066559 
0.0066101 

0:0065619 
0.0065114 
0.0064585 
0.0064031 

0.0063453 


Diff.  for 
1  Hoar. 


0  0070079     -11.5 


+    1.3 
+    0.2 

-  0.9 

-  2.0 
3.0 
4.0 

-  5.0 
5.9 
6.8 

-  7.6 
8.3 
9.0 

-  9.6 
10.3 
10.9 


12.0 
12.6 

-  13.2 
13.8 
14.5 

-  15.2 
16.0 
16.8 

-  17.7 
18.6 
19.6 

-20.5 
21.5 
22.6 
23.6 

-24.6 


Notbv— The  numbers  in  column  A  correspond  to  the  true  equinox  of  the  date;  in  column  A',  to 
the  mean  equinox  of  January  0*.0. 


Mean  Time 

of 

Sidereal  Noon. 


h       ni       s 

17  19  18.27 
17  15  22.37 
17  11  26.46 

17  7  30.55 
17  3  34.64 
16  59  38.72 

16  55  42.81 
16  51  46.90 
16  47  50.99 

16  43  55.08 
16  39  59.17 
16  36  3.26 

16  32  7.35 
16  28  11.43 
16  24  15.52 

16  20  19.61 
16  16  23.70 
16  12  27.79 

16  8  31.87 
16  4  35.96 
16  0  40.06 

15  56  44.16T 
15  52  48.25 
15  48  52.34 

15  44  56.43 
15  41  0.52 
15  37  4.61 

15  33  8.70 
15  29  12.79 
15  25  16.89 
15  21  20.98 

15  17  25.07 


DHL  for  1  Hour, 

—  9«.8296. 
(Table  IL) 
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GREENWICH  MEAN  TIME. 

4 

mm 

THE  MOON'S 

§ 

• 

SEMIDIAMBTER. 

HORIZONTAL 

PARALLAX. 

•• 
UPPER  TRAN8IT. 

AGS. 

Noon. 

Midnight. 

Noon. 

Diff.  for 
1  Hoar. 

Midnight. 

Diff.  for 
1  Hoar. 

Meridian  of 
Greenwich. 

Diff.  for 
1  Hoar. 

Noon. 

l 

16  2&5 

16  26.7 

59  59.3 

+1.39 

60    14*4 

+  1.1 1 

h      m 

6 

m 

d 

28.9 

2 

16  29.8 

16  31.9 

60  25.9 

0.80 

60  33.6 

+0.47 

0  37.5 

2.53 

,0.6 

3 

16  32.9 

16  32.8 

60  37.2 

+0.14 

60  36.9 

-0.18 

1  37.8 

2.49 

1.6 

4 

16  31.7 

16  29.6 

60  32.8 

-0.49 

60  25.2 

-0.77 

2  36.6 

2.40 

2.6 

5 

16  26.7 

16  23.0 

60  14.5 

1.01 

60     1.0 

1.22 

2  32.8 

2.29 

3.6 

6 

16  18.7 

16  13.9 

59  45.2 

1.39 

59  27.7 

1.51 

4  26.6 

2.19 

4.6 

7 

16    8.8 

16     3.5 

59    8.9 

-1.61 

58  49.2 

-1.66 

5  18.4 

2.12 

5.6 

8 

15  58.0 

15  52.5 

58  29.0 

1.68 

58     8.8 

1.68 

6     8.8 

2.08 

6.6 

9 

15  47.0 

15  41.6 

57  48.7 

1.66 

57  28.9 

1.62 

6  58.4 

2.06 

7.6 

10 

15  36.4 

15  31.4 

57     9.7 

-1.57 

56  51.3 

-1.51 

7  48.0 

2.07 

8.6 

11 

15  26.6 

15  22.0 

56  33.7 

1.44 

56  16.9 

1.37 

8  37.9 

2.08 

9.6 

12 

15  17.6 

15  13.5 

56    0.9 

1.29 

55  45.8 

1.22 

9  28.0 

2.09 

10.6 

13 

15    9.7 

15     6.0 

55  31.6 

-1.15 

55  18.3 

-1.07 

10  18.2 

2.09 

11.6 

14 

15    2.7 

14  59.5 

55     5.9 

1.00 

54  54.4 

0.92 

11     8.0 

2.06 

12.6 

15 

14  56.7 

14  54.1 

54  43.9 

0.83 

54  34.4 

0.75 

11  56.9 

2.01 

13.6 

16 

14  51.8 

14  49.8 

54  25.9 

-0.66 

54  18.6 

-0.56 

12  44.6 

1.95 

14.6 

17 

14  48.1 

14  46.8 

54  12.5 

0.45 

54    7.7 

0.34 

13  30.7 

1.89 

15.6 

18 

14  45.9 

14  45.4 

54    4.3 

-0.22 

54    2.5 

-0.08 

14  15.3 

1.83 

16.6 

19 

14  45.4 

14  45.8 

54    2.4 

+0.06 

54     4.0 

+0.22 

14  58.7 

1.79 

17.6 

20 

14  46.8 

14  48.3 

54    7.6 

0.38 

54  13.2 

0.55 

15  41.3 

1.77 

18.6 

21 

14  50.4 

14  53.1 

54  20.9 

0.73 

54  30.8 

0.93 

16  23.9 

1.78 

19.6 

22 

14  56.5 

15    0.4 

54  43.1 

+1.12 

54  57.7 

+1.31 

17     7.2 

1.83 

20.6 

23 

15     5.0 

15  10.2 

55  14.5 

1.50 

55  33.6 

1.68 

17  51.8 

1.90 

21.6 

24 

15  16.0 

15  22.3 

55  54.9 

1.85 

56  18.2 

2.02 

18  38.8 

2.02 

22.6 

25 

15  29.2 

15  36.4 

56  43.3 

+2.16 

57     9  9 

+2.26 

19  28.7 

2.15 

23.6 

26 

15  44.0 

15  51.7 

57  37.6 

2.33 

58    5.9 

2.37 

20  22.1 

2.30 

24.6 

27 

15  59.4 

16    7.1 

58  34.4 

2.36 

59    2.4 

2.29 

21  18.9 

2.43 

25.6 

28 

16  14.4 

16  21.2 

59  29.3 

+2.17 

59  54.4 

+1.99 

22  18.5 

2.52 

26.6 

29 

16  27.4 

16  32.6 

60  17.0 

1.75 

60  36.4 

1.46 

23  19.4 

2.54 

27.6 

30 

16  36.9 

16  40.0 

60  52.1 

1.13 

61     3.5 

+0.76 

6 

28.6 

31 

16  41.9 

16  42.4 

61  10.4 

+0.37 

61   12.4 

-0.03 

0  20.0 

2.50 

0.3 

32 

16  41.7 

16  39.7 

61     9.6 

-0.43 

61     2.2 

-0.80 

1  19.1 

2.42 

1.3 

- 

8 
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GBEEKWIOH  MEA2T  TIME. 

THE  MOON'S  BIGHT  ASCENSION  AND  DECLINATION. 

Hour. 

Bight  Ascensicft. 

Din*,  for 
1  Minute. 

Deelinatfcm. 

DiAfor 
1  Minute. 

Hour. 

Righ  t  Ascension. 

DifLfor 
1  Minute 

Diftfor 
1  Minute. 

TH 

URSD, 

IT  1. 

SATUBDAT  3. 

h     m      s 

■ 

O          /         /# 

$i 

h    m      s 

s 

N.16  32  29.7 

ti 

0 

6  15  41.36 

94897 

N.I 8  46  58.6 

0468 

0 

8  19  40.37 

94676 

5.843 

1 

6  18  15.61 

34719 

18  47  16.2 

0.397 

1 

8  22  13.75 

94550 

16  26  35.6 

5.960 

2 

6  20  49.99 

34740 

18  47  25.9 

+  0.095 

2 

8  24  46.97 

94594 

16  20  34.5 

6.076 

3 

6  23  24.49 

34750 

18  47  27.6 

-0.037 

3 

8  27  20.04 

94498 

16  14  26.5 

6.190 

4 

6  25  59.10 

34778 

18  47  21.4 

0.169 

4 

8  29  52.95 

94471 

16    8  11.7 

6403 

5 

6  28  33.83 

84737 

18  47    7.3 

0409 

5 

8  32  25.69 

94449 

16    1  50.1 

6.416 

6 

6  31    8.66 

34813 

18  46  45.2 

0.435 

6 

8  34  58.25 

94413 

15  55  21.8 

6.598 

7 

6  33  43.58 

84838 

18  46  15.1 

0467 

7 

8  37  30.64 

94383 

15  48  46.8 

6.638 

8 

6  36  18.59 

84843 

18  45  37.1 

0.700 

8 

8  40    2.85 

94353 

15  42    5.3 

6.746 

9 

6  38  53.69 

34857 

18  44  51.1 

0.834 

9 

8  42  34.88 

94399 

15  35  17.3 

6.853 

10 

6  41  28.87 

34889 

18  43  57.1 

0.968 

10 

8  45    6.72 

94891 

15  28  22.9 

6.961 

11 

6  44    4.12 

34879 

18  42  55.0 

1.101 

11 

8  47  38.37 

94980 

15  21  22.0 

7.067 

12 

6  46  39.42 

34889 

18  41  45.0 

1.933 

12 

8  50    9.84 

94998 

15  14  14.8 

7.179 

13 

6  49  14.78 

94898 

18  40  27.0 

1467 

13 

8  52  41.11 

94195 

15    7     12 

7.376 

14 

6  51  50.20 

34900 

18  39    0.9 

1401 

14 

8  55  12.18 

94161 

14  59  41.7 

7478 

15 

6  54  25.66 

34913 

18  37  26.8 

1435 

15 

8  57  43.04 

94197 

14  52  16.0 

7.479 

16 

6  57     1.16 

34919 

18  35  44.7 

1.768 

16 

9    0  13.70 

94099 

14  44  44.2 

7479 

17 

6  59  36.69 

34994 

18  33  54.6 

1.909 

17 

9    2  44.15 

94058 

14  37    6.5 

7.677 

18 

7    2  12.25 

94937 

18  31  56.5 

9435 

18 

9    5  14.40 

94093 

14  29  22.9 

7.775 

19 

7    4  47.82 

94930 

18  29  50.4 

9.168 

19 

9    7  44.43 

9.4988 

14  21  33.5 

7479 

20 

7    7  23.41 

9.5939 

18  27  36.3 

9409 

20 

9  10  14.25 

9.4969 

14  13  38.3 

7468 

21 

7    9  59.00 

94939 

18  25  14.2 

9.434 

21 

9  12  43.85 

9.4915 

14    5  37.4 

8.069 

22 

7  12  34.59 

84939 

18  22  44.2 

9467 

22 

9  15  J  3.23 

9.4878 

13  57  30.9 

8.154 

23 

7  15  10.18 
F 

84931 

N.18  20    6.2 
I  2. 

9499 

23 

9  17  42.39 

81 

JM841 

UMDA' 

N.13  49  18.9 
Y  4. 

8445 

0 

7  17  45.76 

94998 

N.18  17  20.3 

9439 

0 

9  20  11.32 

9.4803 

N.13  41     1.5 

8434 

1 

7  20  21.32 

34994 

18  14  26.4 

8463 

1 

9  22  40.03 

9.4766 

13  32  38.8 

8.493 

2 

7  22  56.85 

94919 

18  11  24.7 

3.094 

2 

9  25    8.51 

9.4798 

13  24  10.7 

8419 

3 

7  25  3235 

94913 

18    8  15.1 

3.395 

3 

9  27  36.77 

9.4690 

13  15  37.4 

8498 

4 

7  28    7.81 

94907 

18    4  57.7 

3456 

4 

9  30    4.79 

9.4651 

13    6  59.0 

8.683 

5 

7  30  43.22 

34899 

18    1  32.4 

3.487 

5 

9  32  32.58 

9.4619 

12  58  15.5 

8.767 

6 

7  33  18.60 

94891 

17  57  59.3 

3417 

6 

9  35    0.14 

2.4574 

12  49  27.0 

8.848 

7 

7  35  53.92 

3.5889 

17  54  18.4 

3.746 

7 

9  37  27.47 

9.4535 

12  40  33.7 

8.999 

8 

7  38  29.18 

94871 

17  50  29.8 

3.874 

8 

9  39  54.56 

9.4495 

12  31  35.5 

9.010 

9 

7  41     4.37 

94858 

17  46  33.5 

4.003 

9 

9  42  21.41 

9.4455 

12  22  32.5 

9.088 

10 

7  43  39.48 

94845 

17  42  29.5 

4.130 

10 

9  44  48.02 

3.4416 

12  13  24.9 

9.164 

11 

7  46  14.51 

94833 

17  38  17.9 

4.257 

11 

9  47  14.40 

3.4377 

12    4  12.8 

9439 

12 

7  48  49.46 

34818 

17  33  58.6 

4484 

12 

9  49  40.54 

9.4337 

11  54  563 

9413 

13 

7  51  24.32 

XmMXKI 

17  29  31.8 

4409 

13 

9  52    6.44 

9.4997 

11  45  353 

9487 

14 

7  53  59.09 

34787 

17.  24  57.5 

4434 

14 

9  54  32.10 

9.4957 

11  36    9.8 

9.458 

15 

7  56  33.76 

3.5769 

17  20  15.7 

4.759 

15 

9  56  57.52 

9.4917 

11  26  40.2 

9498 

16 

7  59    8.32 

94751 

17  15  26.4 

4.883 

16 

9  59  22.70 

9.4177 

11  17    6.4 

9497 

17 

8     1  42.77 

94739 

17  10  29.7 

5.006 

1/ 

10    1  47.65 

9.4138 

11    7  28.6 

9.664 

18 

8    4  17.10 

94719 

17    5  25.7 

5.198 

18 

10    4  12.36 

9.4098 

10  57  46.8 

9.730 

19 

8    6  51.31 

94699 

17    0  14.3 

5.950 

19 
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GREENWICH  MEAK  TIME. 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 
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Hour. 
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Diff.for 
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THURSDAY  16. 
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9463 

23 

2    9  43.35 

SAT 

94981 

FUEDi 

N.  8  32  17.5 
LY  24. 

9440 

0 

0  37  45.61 

1.9044 

N.  1    7    5.0 

9464 

0 

2  11  45.15 

94390 

N.  8  41  19.0 

9.010 

1 

0  39  39.92 

1.9050 

1  16  44.9 

9465 

1 

2  13  47.19 

9.0359 

8  50  18.7 

8479 

2 

0  41  34.32 

1.9973 

1  26  24.8 

9.666 

2 

2  15  49.46 

9.0398 

8  59  16.5 

8.948 

3 

0  43  28.80 

1.9088 

1  36    4.8 

9466 

3 

2  17  51.97 

9.0438 

9    8  12.4 

8416 

4 

0  45  23.38 

1.9105 

1  45  44.7 

9.665 

4 

2  19  54.72 

94479 

9  17    6.4 

8489 

5 

0  47  18.06 

1.9199 

1  55  24.6 

9.664 

5 

2  21  57.72 

9.0590 

9  25  58.3 

8448 

6 

0  49  12.84 

1.9139 

2    5    4.4 

9.663 

6 

2  24    0.96 

9.0569 

9  34  48.2 

8414 

7 

0  51    7.72 

1.9156 

2  14  44.1 

9461 

7 

2  26    4.46 

94604 

9  43  36.0 

8.778   1 

8 

0  53    2.71 

1.9173 

2  24  23.6 

9.657 

8 

2  28    8.21 

94646 

9  52  21.6 

8.749 

9 

0  54  57.80 

1.9192 

2  34    2.9 

9.659 

9 

2  30  12.21 

94688 

10    1    5.1 

8.706 

10 

0  56  53.01 

1.9911 

2  43  41.9 

9.648 

10 

2  32  16.47 

9.0739 

10    9  46.3 

8467 

11 

0  58  48.33 

1.9930 

2  53  20.7 

9.644 

11 

2  34  21.00 

9.0776 

10  18  25.1 

8498   | 

12 

1     0  43.77 

1.0950 

3    2  59.2 

9.638 

12 

2  36  25.79 

9.0690 

10  27    1.6 

8468 

13 

1    2  39.33 

1.9971 

3  12  37.3 

9.633 

13 

2  38  30.84 

9.0665 

10  35  35.7 

8448 

14 

1     4  35.02 

JumtM 

3  22  15.1 

9.697 

14 

2  40  36.17 

9.0911 

10  44    7.4 

8407 

15 

1    6  30.83 

1.9313 

3  31  52.5 

9.619 

15 

2  42  41.77 

9.0957 

10  52  36.6 

8.465 

16 

1    8  26.78 

1.9336 

3  41  29.4 

9.611 

16 

2  44  47.65 

9.1009 

11     1    3.2 

8.491 

17 

1  10  22.86 

1.9359 

3  51    5.8 

9403 

17 

2  46  53.80 

9.1048 

11    9  27.1 

8476 

18 

1   12  19.08 

1.9389 

4    0  41.7 

9404 

18 

2  49    0.23 

9.1095 

11  17  48.3 

8431 

19 

1  14  15.44 

1.9405 

4  10  17.1 

9484 

19 

2  51     6.94 

9.1143 

11  26    6.8 

8.986 

20 

1  16  11.94 

1.9499 

4  19  51.8 

9473 

20 

2  53  13.94 

9.1191 

11  34  22.6 

8440 

21 

1  18    8.59 

1.9464 

4  29  25.9 

9469 

21 

2  55  21.23 

9.1939 

11  42  35.6 

8.199 

22 

1  20    5.39 

1.9479 

4  38  59.3 

9461 

22 

2  57  28.81 

9.1987 

11  50  45.7 

8.143 

23 

I  22    2.34 

1.9505 

4  48  32.0 

9438 

23 

2  59  36.68 

9.1336 

11  58  52.8 

6.093 

24 

1  23  59.45 

1.9638 

N.  4  58    3.9 

9486 

24 

3    1  44.84 

9.1386 

N.12    6  56.9 

8443 
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GREENWICH  MEAN  TIME. 


THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION*. 


Hour. 


Bight 


Diftfor 
1  Minute. 


Declination 


Difllfor 
1  Minute. 


0 

1 

2 
3 
4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 


0 

1 

2 

3 

4 

5 

6 

7 

8 
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10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 


SUNDAY  25. 


b 

3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 


m 
1 

3 
6 
8 
10 
12 
14 
16 
19 
21 
23 
25 
3  27 
3  29 
32 
34 
36 
38 
41 
43 
45 
47 
50 
52 


3 
3 
3 
3 
3 
3 
3 
3 
3 
3 


3 
3 
3 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 


44.84 
53.30 

2.06 
11.12 
20.48 
30.14 
40.11 
50.39 

0.98 
11.88 
23.09 
34.62 
46.46 
58.62 
11.10 
23.91 
37.04 
50.49 

4.2tf 
18.36 
32.79 
47.55 

2.64 
18.06 


8 

9.1985 
9.14% 
9.148ft 
9.1535 
9.1585 
9.1696 
9.1687 
9.1799 
9.1791 
9.1843 
9.1806 
9.1947 
9.9000 
94053 
9.9107 
94161 
9.2815 
9.9968 
9.9399 
9.9377 
9.9439 
9.9467 
9.9549 
94597 


N. 


N. 


2 
2 
2 
2 
2 
2 
2 
3 
3 
3 
3 
3 
3 
3 
3 
4 
4 
4 
4 
4 
4 
4 
4 
4 


6  56.9 

14  58.0 
22  56.0 
30  50.8 

38  42.4 
46  30.7 
54  15.6 

57.1 
35.2 

9.8 
40.8 

8.2 

39  31.9 
46  51.8 
54  8.0 

1  20.3 
8  26.6 

15  32.9 
22  33.2 
29  29.4 
36  21.4 
43  9.1 
49  52.5 
56  31.6 


1 

9 

17 

24 

32 


MONDAY  26. 


54 
56 
59 
1 
3 
5 
8 
10 
12 
15 
17 
19 
22 
24 
26 
29 
31 
33 
36 
38 
40 
43 
45 
48 
50 


33.80 

9.9659 

N.l 

49.88 

94707 

6.29 

94769 

j 

23.03 

9.9817 

i 

40.10 

94873 

i 

57.51 

94999 

15.25 

94984 

33.32 

2.3040 

51.73 

94096 

10.47 

3-3151 

29.54 

9.3907 

I 

48.95 

9.3989 

l 

8.69 

9.3317 

i 

28.76 

94379 

j 

49.16 

9.3498 

i 

9.90 

94484 

i 

30.97 

94539 

j 

52^7 

94593 

i 

14.09 

94647 

i 

36.14 

94709 

i 

58.52 

94757 

■ 

2L22 

94611 

44.25 

94865 

7.60 

94918 

31.27 

94973 

N.l 

5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
7 
7 
7 
7 


3  6.3 
9  36.5 

16  2.1 
22  23.1 
28  39.4 
34  51.0 
40  57.7 

46  59.6 
52  56.6 
58  48.5 

4  35.4 

10  17.2 

15  53.7 
21  25.0 
26  51.0 
32  11.6 
37  26.7 
42  36.4 

47  40.5 
52  38.9 
57  31.7 

2  18.7 
6  59.8 

11  35.1 

16  4.4 


u 

8.043 
7499 
7.940 
7.887 
7.839 
7.777 
7.790 
7.663 
7406 
7447 
7.487 
7.496 
7464 
7401 
7.997 
7.179 
7.105 
7.038 
6471 
6409 
6.831 
6.759 
6.687 
6415 


6441 
6.465 
6488 
6.311 
6439 
6.159 
6.079 
5.991 
5.907 
5.893 
5.739 
5.659 
5465 
5.477 
5488 
5498 
5407 
5.115 
5491 
4.997 
4.839 
4.734 
4.636 
4438 
4.438 


Hour. 


Right  Aeoenflfon. 


Diftfor 
1  Minute. 


DHL  for 
1  Minute. 


0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

10 

17 

18 

19 

20 

21 

22 

23 
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2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 


TUESDAY  27. 


h 

4 
4 
4 
4 
5 
5 
5 
5 
5 
5 
5 
5 
5 


m 

50 

52 

55 

57 

0 

2 

4 

7 

9 

12 

14 

17 

19 


5  22 
5  24 
5  27 
5  29 
5  32 
5  34 
36 
39 
41 


5 
5 
5 


5  44 
5  46 


8 

■ 

31.27 

94979  ,N.l 

55.26 

9.4095 

19.57 

9.4077 

44.19 

9.4199 

9.13 

9.4189 

34.37 

9.4933 

59.92 

2.4964 

25.78 

9.4335 

51.94 

9.4366 

18.41 

9.4437 

45.18 

9.4486 

12.24 

2.4535 

39.60 

9.4584 

7.25 

9.4639 

35.18 

9.4679 

3.40 

9.4796 

31.90 

9.4773 

0.68 

9.4819 

29.73 

9.4864 

59.05 

9.4906 

28.63 

9.4959 

58.48 

9.4996 

28.59 

94039 

1 

58.95 

94081 

N.l 

7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 


16  4.4 

20  27.7 

24  45.0 

28  56.1 
33  1.0 
36  59.7 
40  52.0 
44  38.0 
48  17.6 
51  50.6 
55  17.1 
58  37.0 

1  50.3 
4  56.9 
7  56.7 
10  49.6 
13  35.6 
16  14.7 
18  46.9 

21  12.0 
23  30.1 

25  41.0 
27  44.7 

29  41.2 


WEDNESDAY  28. 


5  49 
5  52 
5  54 
5  57 

5  59 

6  2 


6 
6 
6 
6 
6 
6 
6 


4 
7 
9 
12 
14 
17 
19 


6  22 
6  25 
6  27 
6  30 
6  32 
6  35 
6  37 
6  40 
6  43 
6  45 
6  48 
6  50 


29.56 

94199 

N.l 

0.41 

94163 

31.51 

94901 

2£5 

94949 

34.42 

94980 

6.21 

94317 

38.23 

94354 

10.46 

94390 

42.91 

94496 

15.57 

94460 

48.43 

94493 

21.49 

94696 

54.74 

94557 

28.17 

94688 

1.79 

94618 

35.59 

94647 

9.56 

94676 

43.69 

94709 

17.98 

94798 

52.42 

94753 

27.01 

94778 

1.75 

94809 

36.63 

94894 

11.64 

94843 

46.77 

94865 

N.l 

8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 


31  30.4 

33  12.3 

34  46.8 

36  14.0 

37  33.7 

38  45.9 

39  50.6 

40  47.7 

41  37.2 

42  19.1 

42  53.3 

43  19.8 
43  38.6 
43  49.6 
43  52.8 
43  48.1 
43  35.6 
43  15.2 
42  47.0 
42  10.8 
41  26.7 
40  34.6 
39  34.5 
38  26.4 
37  10,3 


4.438 
4438 
4437 
4.134 

4.080 


3419 
3.713 
3405 
3.496 
3487 
3477 
3.166 
3463 
9439 
9494 
9.709 
9404 
9.477 
9460 
9449 
9.199 
9409 
1481 


1.769 
1437 
1414 
1491 
1.986 
1.141 
1415 
0488 
0.769 
0.634 
0406 
0477 
0448 
+  0.118 
-  0.019 
0.143 
0.974 
0.405 
0437 
0469 
0.809 
0435 
1468 
1.908 
1436 


xn 
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GRBEN 

ME 

W1CH 

SAN  TIME. 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 

Boor. 

BlgfrtAmNtoo. 

DHL  far 
lMhrato. 

Deottnatkm. 

Dim  for 
1  Minute. 

Hoar. 

Right  Attention. 

Din*,  for 
lMimxte. 

Declination. 

Diff.for 
lMfante. 

THI 

JH&Bl 

LY29. 

SATURDAY  81. 

b    m      ■ 

■ 

O          /         M 

H 

h    m     • 

■                              O           1          it 

1       " 

0 

6  50  46.77 

94866 

N.18  37  10.3 

1436 

0 

8  55  20.80 

94674 

N.15    2  11.3 

7497 

1 

6  53  22.02 

94884 

18  35  46.2 

1.488 

1 

8  57  54.77 

94648 

14  54  42.4 

7435 

2 

6  55  57.38 

9.5009 

18  34  14.1 

1409 

2 

9    0  28.58 

94699 

14  47    7.1 

7449 

3 

6  58  3235 

9.SWQ 

18  32  33.9 

1.737 

3 

9    3    2.24 

94506 

14  39  25.4 

7.748 

4 

7    1    8.42 

94936 

18  30  45.7 

1471 

4 

9    5  35.74 

94660 

14  31  37.3 

7453 

5 

7    3  44.06 

94961 

18  28  49.4 

9406 

5 

9    8    9.07 

94649 

14  23  43.0 

7457 

6 

7    6  19.83 

9.5065 

18  26  45.1 

9,130 

6 

9  10  42.24 

94613 

14  15  42.5 

8460 

7 

7    8  55,66 

94078 

18  24  32.7 

9473 

7 

9  13  15.23 

94484 

14    7  35.8 

6.168 

8 

/  11  31.57 

94081 

18  22  12.3 

9.407 

8 

9  15  48.05 

94466 

13  59  23.1 

8468 

9 

7  14    7.55 

9j6009 

18  19  43.8 

9449 

9 

9  18  20.70 

94497 

13  51     4.4 

8461 

10 

7  16  43.59 

94019 

18  17    7.3 

9476 

10 

9  20  53.17 

94306 

13  42  39.8 

8.456 

11 

7  19  19.69 

94091 

18  14  22.7 

9410 

11 

9  23  25.45 

94366 

13  34    9.4 

8464 

12 

7  21  55.84 

94096 

18  11  30.1 

9.943 

12 

9  25  57.55 

94334 

13  25  33.3 

8448 

13 

7  24  32.03 

94096 

18    8  29.5 

3.077 

13 

9  28  29.46 

94309 

13  16  51.6 

8.749 

14 

7  27    8.26 

94049 

18    5  20.9 

3.911 

14 

9  31     1.18 

94970 

13    8    4.2 

8436 

15 

7  29  44.53 

9.0047 

18    2    4.2 

3444 

15 

9  33  32.70 

94837 

12  59  11.3 

6497 

16 

7  32  20.82 

94060 

17  58  39.6 

3.477 

16 

9  36    4.02 

94904 

12  50  13.0 

0416 

17 

7  34  57.13 

94069 

17  55    7.0 

3410 

17 

9  38  35.15 

94179 

12  41    9.4 

0.104 

18 

7  37  33.45 

94064 

17  51  26.4 

3.749 

18 

9  41    6.08 

94138 

12  32    0.5 

9.109 

19 

7  40    9.78 

17  47  37.9 

3474 

19 

9  43  36.80 

94103 

12  22  46.4 

0477 

20 

7  42  46.11 

94066 

17  43  41.5 

4406 

20 

9  46    7.32 

94060 

12  13  27.3 

0450 

21 

7  45  22.44 

94064 

17  39  37.2 

4.137 

21 

9  48  37.63 

94034 

12    4    3.3 

9.441 

22 

7  47  58.76 

94069 

17  35  25.1 

4467 

22 

9  51     7.73 

9.4000 

11  54  34.4 

0499 

23 

7  50  35.06 

94048 

N.17  31    5.1 

4406 

23 

9  53  37.62 

9.4986 

N.ll  45    0.6 

0409 

¥] 

RIDAS 

:  so. 

SUNDAY,  AUGUST  1. 

0 
1 

7  53  11.33 
7  55  47.58 

94043 
94038 

N.17  26  37.3 
17  22    1.7 

4496 
4468 

0| 

9  56    7.31  |    9.4030  |N.ll  35  22.1 

0480 

2 

7  58  23.79 

94038 

17  17  18.4 

4.787 

3 

8    0  59.96 

94096 

17  12  27.3 

4415 

4 

8    3  36.09 

94017 

17    7  28.6 

5.049 

PHASES  OF  THE  MOON 

* 

5 

8    6  12.17 

94008 

17    2  22.2 

5.170 

6 

7 

8    8  48.19 
8  11  24.14 

94096 
94067 

16  57    8.2 
16  51  46.6 

5407 
5.499 

m               m 

8 
9 

8  14    0.03 
8  16  35.85 

94878 
94083 

16  46  17.6 
16  40  41.1 

5446 
5.870 

I 

d      h 
9  New  Moon    .    .  July      1     10 

m 
6.6 

10 

8  19  11.59 

94049 

16  34  57.2 

5.794 

J>  First  Quarter     ...      8      1 

18.1 

11 

8  21  47.24 

94084 

16  29    5.9 

6417 

( 

0  Full  Moon      ....    15    15 

8.9 

12 

8  24  22.80 

84019 

16  23    7.2 

6.030 

13 

8  26  58.27 

94003 

16  17    L2 

6.160 

( 

£  Last  Quarter.    ...    23    19    ! 

21.3 

14 

8  29  33.64 

94886 

16  10  48.0 

6470 

#  New  Moon     ....    30    17    ! 

25.9 

15 
16 
17 

8  32    8^0 
8  34  44.05 
8  37  19.09 

94888 
94840 
94830 

16    4  27.7 
15  58    0.2 
15  51  25.7 

6406 
6417 
6433 

18 

8  39  54.01 

94610 

15  44  44.2 

6.748 

d        h 

19 

8  42  28£1 

94780 

15  37  55.8 

6466 

d  Perigee.    .    •    •  July      3      5.1 

20 

8  45    3.48 

94787 

15  31    0.4 

6.980 

21 
22 

8  47  38.02 
8  50  12.42 

94746 
94799 

15  23  58.2 
15  16  49.3 

7403 
7406 

^^                   m          ^7 

23 

8  52  46.68 

94808 

15    9  33.6 

7417 

24 

8  55  20.80 

94874 

N.15    2  11.3 

7497 
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GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES. 

• 

Li 

3 

•  Name  and  Direction 
of  Objoot. 

Noon. 

P.L. 

of 
Diff. 

m*. 

P.L. 

of 

Diff. 

VI*. 

P.L. 
of 

DP»- 

P.L. 
of 

dm: 

Sun 

W. 

O           1        II 

22    6    5 

9443 

23  48  rf 

9433 

O         1        II 

25  31  26 

9496 

2?  14' 25 

9419 

Jupiter 

E. 

55  16  12 

9105 

53  25  20 

9105 

51  34  28 

9105 

49  43  37 

9107 

Mars 

£. 

57  40    1 

8999 

55  52  16 

9999 

54    4  32 

9991 

52  16  50 

9999 

Spica 

E. 

78  50  33 

9099 

76  59  22 

9094 

75    8  13 

9095 

73  17    6 

9097 

4 

Sun 

W. 

35  50  34 

9415 

37  33  48 

9417 

39  16  59 

9490 

41    0    5 

9495 

Jupiter 

E. 

40  30  18 

9194 

38  39  55 

9199 

36  49  40 

9134 

34  59  33 

9141 

Mars 

E. 

43  19  17 

9951 

41  32    5 

9956 

39  45    1 

9963 

37  58    7 

9970 

Spica 

E. 

64    235 

9116 

62  12    0 

9199 

60  21  34 

9196 

58  31  18 

9136 

Aji  tares 

E. 

109  46  45 

9100 

107  57  17 

9163 

106    7  54 

9167 

104  18  37 

9179 

5 

Sun 

W. 

49  33  40 

9456 

51  15  55 

9465 

52  57  58 

9474 

54  39  48 

9483 

Mars 

E. 

29    6  22 

9319 

27  20  40 

9393 

25  35  14 

9334 

23  50    4 

9346 

Spica 

E. 

49  22  59 

9180 

47  34    1 

9191 

45  45  20 

9909 

43  56  56 

9914 

An  tare* 

E. 

95  14  23 

9906 

93  26    4 

9914 

91  37  57 

9993 

89  50    4 

9933 

6 

Sun 

W. 

63    5  34 

9535 

64  45  59 

9548 

66  26    8 

9558 

68    6    1 

9569 

Regulus 
Spica 

W. 

19    7  24 

9933 

20  55    3 

9949 

22  42  28 

9959 

24  29  38 

oo«a 
«3KHf 

E. 

34  59  52 

99S8 

33  13  35 

9306 

31  27  44 

9395 

29  42  21 

9346 

Aiitares 

E. 

80  54  21 

9969 

79    8    1 

9996 

77  21  59 

9310 

75  36  14 

9393 

7 

Sun 

W. 

76  21  14 

9633 

77  59  24 

9646 

79  37  17 

9659 

81  14  52 

9679 

Regulus 

W. 

33  21  27 

9390 

35    6  58 

9339 

36  52  11 

9344 

38  37    7 

3356 

Antares 

E. 

66  52  15 

9391 

65    8  27 

9406 

63  24  59 

9490 

61  41  53 

9435 

8 

Sun 

W. 

89  18  22 

9730 

90  54  10 

9759 

92  29  41 

9766 

94    4  54 

9779 

Regulus 

W. 

47  17  19 

9418 

49    0  28 

9430 

50  43  20 

9443 

52  25  54 

9455 

Jupiter 

W. 

16  32  18 

9456 

18  14  33 

9469 

19  56  30 

9481 

21  38  10 

9493 

Ad  tares 

E. 

53  11  52 

9516 

51  31     1 

9533 

49  50  34 

9551 

48  10  32 

9570 

a  Aquilte 

E. 

101  12  50 

9896 

99  40  29 

9905 

98    8  17 

9914 

96  36  16 

9994 

9 

Sun 

W. 

101  56  40 

9845 

103  30  10 

9858 

105    3  23 

9871 

106  36  19 

9883 

Regulus 

W. 

60  54  24 

9516 

62  35  15 

9597 

64  15  50 

9540 

65  56    8 

9551 

Jupiter 

W. 

30    2  10 

9555 

31  42    7 

9567 

33  21  47 

9580 

35    1  10 

9591 

Mar* 

W. 

25  15  32 

9704 

26  52    6 

9715 

28  28  26 

9796 

30    4  31 

9738 

Aiitnres 

E. 

39  57    4 

9675 

38  19  50 

9698 

36  43    8 

9795 

35    7    1 

9753 

aAquitae 

E. 

88  59  24 

9980 

87  28  46 

9903 

85  58  25 

3007 

84  28  21 

3091 

10 

Sun 

W. 

114  16  59 

9946 

115  48  20 

9958 

117  19  25 

9970 

118  50  15 

9981 

Regulus 

W. 

74  13  38 

9609 

75  52  21 

9619 

77  30  50 

9630 

79    9    4 

9641 

Jupiter 

W. 

43  14    6 

9649 

44  51  54 

9660 

46  29  27 

9679 

48    6  45 

9689 

Mars 

W. 

38    1    5 

9796 

39  35  38 

9807 

41    9  57 

9818 

42  44    2 

9898 

Spica 

W. 

21  15  15 

9758 

22  50  38 

9750 

24  26  12 

9745 

26    1  52 

9744 

a  Aquilte 

E. 

77    2  42 

3103 

75  34  36 

3191 

74    6  52 

3141 

72  39  32 

3161 

11 

Sun 

W. 

126  20  48 

3039 

127  50  12 

3051 

129  19  22 

3069 

130  48  18 

3073 

Regulus 

W. 

87  16  38 

9699 

88  53  28 

9703 

90  30    4 

9713 

92    6  27 

9799 

Jupiter 

W. 

56    9  40 

9735 

57  45  33 

9745 

59  21  13 

9355 

60  56  40 

9765 

Mars 

W. 

50  30  54 

9689 

52    3  36 

9893 

53  36    4 

9903 

55    8  19 

9913 

Spica 

W. 

34    0    6 

9756 

35  35  32 

9760 

37  10  52 

9766 

38  46    4 

9779 

a  A  quite 

E. 

65  29  13 

3976 

64    4  33 

3301 

62  40  23 

3399 

61  16  45 

3356 

Fomalhout 

E. 

98    2  53 

3014 

96  32  57 

3091 

95    3  10 

3099 

93  33  33 

3038 

XIV. 
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GREENWICH  MEAN  TIME. 

LUNAR  DISTANCED 

• 
3 

Name  and  Direction 
of  Object. 

Midnight. 

P.L. 

of 
DMT. 

XV*. 

P.L. 

Of 

DuT. 

xvm*. 

P.L. 

of 

DuT. 

xxi». 

P.L. 

of 
DMT. 

Sun 

W. 

28  57  32 

9415 

O          I       U 

30  40  45 

9413 

O           /         // 

32  24     1 

9419 

34    7  18 

9413 

JUPITER 

£. 

47  52  48 

9100 

46    2    3 

9113 

44  11  23 

9116 

42  20  48 

9119 

Mars 

E. 

50  29  10 

9935 

48  41  34 

9937 

46  54    2 

9941 

45    6  36 

9946 

Bpica 

£. 

71  26    2 

9099 

69  35    2 

9103 

67  44    7 

9107 

65  53  18 

9111 

4 

Surf 

W. 

42  43    4 

9430 

44  25  56 

9438 

46    8  40 

9449 

47  51  15 

9440 

JUPITER 

E. 

33    936 

9147 

31  19  49 

9155 

29  30  13 

9169 

27  40  48 

9170 

Mars 

£. 

36  11  23 

9977 

34  24  49 

9985 

32  38  27 

9804 

30  52  18 

9309 

Bpica 

£. 

56  41  13 

9143 

54  51  20 

9161 

53    1  39 

9161 

51  12  12 

9170 

Antares 

E. 

102  29  28 

9178 

100  40  27 

9184 

98  51  35 

9100 

97    2  53 

9108 

5 

Bun 

W. 

56  21  25 

9409 

58    2  49 

9509 

59  43  59 

9513 

61  24  54 

9694 

Mars 

E. 

22    5  12 

9360 

20  20  38 

9379 

18  36  23 

9387 

16  52  30 

9405 

Bpica 

E. 

42    8  50 

9997 

40  21    3 

9941 

38  33  37 

9956 

36  46  33 

9979 

Aiitares 

E. 

88    2  25 

9949 

86  15    0 

9963 

84  27  51 

99ft4 

82  40  58 

9974 

6 

Sun 

W. 

69  45  38 

9589 

71  24  58 

9504 

73    4    1 

9807 

74  42  46 

9690 

Regulus 
Bpica 

W. 

26  16  33 

9973 

28    3  12 

9986 

29  49  34 

9906 

31  35  39 

9306 

E. 

27  57  28 

9380 

26  13    9 

9884 

24  29  26 

9493 

22  46  24 

9456 

Aiitares 

E. 

73  50  48 

9338 

72    5  41 

9340 

70  20  53 

9368 

68  36  24 

9376 

7 

Sun 

W. 

82  52  10 

9885 

84  29  10 

9806 

86    5  52 

9719 

87  42  16 

9795 

Regulus 

W. 

40  21  45 

9368 

42    6    5 

9381 

43  50    7 

9303 

45  33  52 

9405 

Antares 

E. 

59  59    8 

9450 

58  16  45 

9467 

56  34  45 

9489 

54  53    7 

9400 

8 

Sun 

W. 

95  39  50 

•  9709 

97  14  28 

9805 

98  48  49 

9818 

100  22  53 

9831 

Regulus 

W. 

54    8  11 

9467 

55  50  10 

9480 

57  31  52 

9409 

59  13  17 

9504 

Jupiter 

W. 

23  19  33 

9506 

25    038 

9518 

26  41  26 

9530 

28  21  57 

9643 

Antares 

E. 

46  30  56 

9580 

44  51  46 

9600 

43  13    3 

9630 

41  34  49 

9659 

a  Aqitilse 

E. 

95    4  27 

9033 

93  32  50 

9044 

92    1  27 

9055 

90  30  18 

9967 

9 

Sun 

W. 

106    8  59 

9806 

109  41  23 

9000 

111  13  31 

9991 

112  45  23 

9034 

Regulus 

W. 

67  36  10 

9564 

69  15  55 

9674 

70  55  25 

9586 

72  34  39 

9507 

Jupiter 

W. 

36  40  17 

9603 

38  19    8 

9615 

39  57  43 

9690 

41  36    2 

9638 

Mars 

W. 

31  40  20 

9750 

33  15  54 

9761 

34  51  13 

9779 

36  26  17 

9785 

Antares 

E. 

33  31  31 

9783 

31  56  41 

9816 

30  22  34 

9859 

28  49  14 

9804 

a  Aquilee 

E. 

82  58  34 

3036 

81  29    6 

3059 

79  59  58 

3060 

78  31  10 

3085 

10 

Sun 

W. 

120  20  51 

9003 

121  51  12 

3005 

123  21  18 

3017 

124  51  10 

3098 

Regulus 

W. 

80  47    3 

9859 

82  24  47 

9669 

84    2  18 

9679 

85  39  35 

9683 

Jupiter 

W. 

49  43  49 

9809 

51  20  39 

9704 

52  57  14 

9715 

54  33  34 

9795 

Mars 

W. 

44  17  53 

9840 

45  51  29 

9851 

47  24  51 

9889 

48  57  59 

9879 

Spies 

W. 

27  37  34 

9744 

29  13  16 

9744 

30  48  57 

9747 

32  24  34 

9751 

a  Aquilee 

E. 

71  12  36 

3189 

69  46    5 

3904 

68  20    0 

3996 

66  54  22 

3951 

11 

Sun 

W. 

132  17    0 

3084 

133  45  29 

3005 

135  13  45 

3106 

136  41  47 

3117 

Regulus 

W. 

93  42  38 

9739 

95  18  36 

9741 

96  54  21 

9750 

98  29  54 

9760 

Jupiter 

W. 

62  31  54 

9775 

64    6  55 

9785 

65  41  43 

9794 

€7  16  19 

9803 

Mars 

W. 

56  40  21 

9994 

58  12  10 

9033 

59  43  47 

9049 

61  15  12 

9053 

Spica 

W. 

40  21     8 

9779 

41  56    4 

9785 

43  30  51 

9799 

45    5  29 

9798 

a  Aquilss 

E. 

59  53  40 

«wW 

58  31  11 

3491 

57    9  18 

3455 

55  48    4 

9409 

Fomalhaut 

E. 

92    4    7 

3047 

90  34  52 

3056 

89    5  48 

3065 

87  36  56 

3075 
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XV. 


GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES. 

• 

U 
Is 

12 

Name  and  Direction 
of  Otyeet. 

Noon. 

P.L. 

of 

DIff. 

mh. 

P.L. 

of 

DIff. 

VI*. 

P.L. 

of 

DIff. 

IX*. 

P.L. 
of 

dot. 

Regit  lll8 

W. 

Oil! 

100    5  14 

9769 

101  40  23 

9778 

O          I       II 

103  15  20 

9786 

lof  50    6 

9796 

Jupiter 

W. 

68  50  43 

9819 

70  24  55 

9891 

71  58  55 

9830 

73  32  44 

9839 

Mars 

w. 

62  46  24 

9869 

64  17  24 

9971 

ar>  48  13 

9981 

67  18  50 

9989 

Spica 

w. 

46  39  59 

9806 

48  14  20 

9813 

49  48  31 

9890 

51  22  33 

9897 

a  Aquilse 

E. 

54  27  31 

3531 

53    7  41 

3579 

51  48  36 

3617 

50  30  20 

3664 

Fomalhaut 

E. 

86    8  16 

3086 

84  39  49 

3096 

83  11  34 

3106 

81  43  32 

3118 

13 

Jupiter 

W. 

81  18  59 

9881 

82  51  42 

9890 

84  24  14 

9898 

85  56  36 

9906 

MAR9 

W. 

74  49    8 

3034 

76  18  39 

3049 

77  48    0 

3050 

79  17  11 

3069 

Spica 

W. 

59  10  24 

9863 

60  43  30 

9870 

62  16  27 

9677 

63  49  15 

9863 

a  Aquita 

E. 

44  12  57 

3086 

43    0  43 

4043 

41  49  46 

4198 

40  40  11 

4919 

Fomalhaut 

E. 

74  26  56 

3179 

73    0  22 

3193 

71  34    5 

3908 

70    8,  5 

3999 

a  Pegasi 

E. 

89    7  39 

3191 

87  39  55 

3199 

86  12  21 

3138 

84  44  57 

3147 

14 

Jupiter 

W. 

93  35  59 

9943 

95    7  23 

9950 

96  38  38 

9958 

98    9  44 

9966 

Mars 

W. 

86  40  35 

3098 

88    8  47 

3105 

89  36  50 

3113 

91    4  44 

3191 

Spica 

W. 

71  31    3 

9919 

73    2  58 

9995 

74  34  45 

9939 

76    6  23 

9939 

Antares 

W. 

26  56    2 

3909 

28  22    9 

3180 

29  48  42 

3163 

31  15  36 

3148 

Fomalhaut 

E. 

63    238 

3306 

61  38  34 

3335 

60  14  52 

3345 

58  51  32 

3366 

a  Pegasi 

E. 

77  30  53 

3198 

76    4  42 

3909 

74  38  44 

3991 

73  13    0 

3939 

15 

Mars 

W. 

98  22    0 

3156 

99  49    2 

3163 

101  15  56 

3169 

102  42  42 

3176 

Spica 

W. 

83  42  31 

9970 

85  13  21 

9977 

86  44    3 

9963 

88  14  37 

9989 

Antares 

W. 

38  33  30 

3109 

40    1  29 

3105 

41  29  32 

3103 

42  57  38 

3101 

Fomalhaut 

E. 

52    1  24 

3493 

50  40  52 

3593 

49  20  53 

3565 

48    1  29 

3689 

a  Pegasi 

E. 

66    8    0 

3300 

64  43  49 

3315 

63  19  55 

3339 

61  56  20 

3348 

16 

Spica 

W. 

95  45  38 

3018 

97  15  29 

3099 

98  45  14 

3098 

100  14  52 

3034 

Antares 

W. 

50  18  26 

3101 

51  46  35 

3109 

53  14  42 

3103 

54  42  48 

3105 

Fomalhaut 

E. 

41  35    2 

3813 

40  20  13 

3871 

39    6  24 

3934 

37  53  39 

4005 

a  Pegasi 

E. 

55    3  31 

3446 

53  42    7 

3469 

52  21    8 

3493 

51    0  36 

3519 

a  Arietis 

E. 

97  26  46 

3135 

95  59  19 

3140 

94  31  58 

3144 

93    4  42 

3149 

17 

Antares 

W. 

62    2  47 

3114 

63  30  40 

3116 

64  58  30 

3118 

66  26  18 

3190 

a  Pegasi 

E. 

44  25  52 

3683 

43    8  47 

3794 

41  52  25 

3769 

40  36  51 

3819 

a  Arietis 

E. 

85  49  48 

3173 

84  23    6 

3178 

82  56  30 

3183 

81  30    0 

3187 

18 

Antares 

W. 

73  44  42 

3199 

75  12  16 

3130 

76  39  49 

3131 

78    7  21 

3133 

a  Aquihe 

W. 

34  37  20 

4967 

35  34  41 

4833 

36  33  50 

4714 

37  34  38 

4606 

a  Arietis 

E. 

74  18  54 

3911 

72  52  58 

3916 

71  27    8 

3990 

70    1  23 

3995 

Aldebaran 

E. 

106  30  33 

3061 

105    1  36 

3064 

103  32  42 

3065 

102    3  50 

3067 

19 

Antares 

W. 

85  24  39 

3136 

86  52    5 

3137 

88  19  30 

3137 

89  46  55 

3136 

a  Aquila? 

W. 

42  59  15 

4906 

44    7  35 

4147 

45  16  51 

4093 

46  26  59 

4044 

a  Arietis 

E. 

62  54    8 

3951 

61  28  59 

3957 

60    3  57 

3969 

58  39    1 

3967 

Aldebaran 

E. 

94  40    0 

3073 

93  11  17 

3073 

91  42  34 

3073 

90  13  52 

3073 

Sun 

E. 

143    7  37 

3461 

141  46  29 

3460 

140  25  20 

3459 

139    4  10 

3457 

20 

Antares 

W. 

97    4  14 

3131 

96  31  46 

3199 

99  59  20 

3197 

101  26  57 

3194 

a  Aquilse 
a  Anetis 

W. 

52  28  41 

3847 

53  42  55 

3815 

54  57  42 

3786 

56  12  59 

3758 

E. 

51  36    7 

3300 

50  11  56 

3309 

48  47  55 

3318 

47  24    4 

3397 

Aldebaran 

E. 

82  50    8 

3067 

81  21  18 

3065 

79  52  25 

3061 

78  23  28 

3069 

XVI 
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GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES. 

i 

of  the    | 
onth. 

Name  and  Direction 
of  Ohleet. 

Midnight. 

P.L. 
of 

xv*. 

P.L. 
of 

xvm*. 

P.L. 

of 

XXI*. 

P.L. 
of 

13 

Ul     UwJvUlh 

Diff. 

Diff. 

Diff. 

Diff. 

Regulus 

W. 

O           i        II 

106  24  41 

9893 

107  59    5 

109  33  18 

9891 

O          1        ll 

111    7  19 

9899 

9811 

Jupiter 

W. 

75    6  21 

OJUft 

76  39  47 

9856 

78  13    2 

9865 

79  46    6 

9873 

Mars 

w. 

68  49  16 

9998 

70  19  31 

3008 

71  49  34 

3017 

73  19  26 

3095 

Spica 

w. 

52  56  26 

9834 

54  30  10 

9649 

56    3  44 

9848 

57  37    9 

9856 

a  Aquilte 

E. 

49  12  55 

3716 

47  56  25 

3770 

46  40  52 

3830 

45  26  21 

3896 

Fomalhaut 

E. 

80  15  44 

3199 

78  48  10 

3141 

77  20  50 

3153 

75  53  45 

3167 

13 

Jupiter 

W. 

87  28  48 

9913 

89    0  50 

9990 

90  32  43 

9996 

92    4  26 

9936 

Mars 

W. 

80  46  11 

3067 

82  15    1 

3074 

83  43  42 

3089 

85  12  13 

3090 

Spica 

W. 

65  21  55 

9891 

66  54  26 

9696 

68  26  47 

9905 

69  58  59 

9919 

a  Aquile 

E. 

39  32    3 

4391 

38  25  30 

4434 

37  20  39 

4558 

36  17  38 

4696 

Fomalhaut 

E. 

68  42  22 

3937 

67  16  57 

3953 

65  51  51 

3970 

64  27    4 

3988 

a  Pegasi 

E. 

83  17  44 

3157 

81  50  43 

3167 

80  23  54 

3177 

78  57  17 

3188 

14 

Jupiter 

W. 

99  40  40 

9979 

101  11  28 

9978 

102  42    8 

9965 

104  12  39 

9999 

Mars 

W. 

92  32  28 

3199 

94    0    3 

3135 

95  27  30 

3149 

96  54  49 

3148 

Spica 

W. 

77  37  53 

9945 

79    9  15 

9959 

80  40  28 

9958 

82  11  33 

9964 

Antares 

W. 

32  42  48 

3136 

34  10  14 

3197 

35  37  51 

3119 

37    5  37 

3114 

Fomalhaut 

E. 

57  28  36 

3388 

56    6    6 

3419 

54  44    3 

3437 

53  22  28 

3464 

o  Pegasi 

E. 

71  47  29 

3945 

70  22  13 

3959 

68  57  13 

3971 

67  32  28 

3986 

15 

Mars 

W. 

104    9  20 

3189 

105  35  51 

3188 

107    2  14 

3195 

106  28  29 

,     3901 

Spica 

W. 

89  45    4 

9995 

91  15  23 

3001 

92  45  35 

3006 

94  15  40 

3019 

Antares 

W. 

44  25  46 

3100 

45  53  56 

3100 

47  22    6 

3100 

48  50  16 

3100 

Fomalhaut 

E. 

46  42  43 

3697 

45  24  38 

•MO 

44    7  18 

3713 

42  50  45 

3761 

o  Pegasi 

E. 

60  33    4 

3365 

59  10    8 

3384 

57  47  33 

3403 

56  25  20 

3494 

16 

Spica 

W. 

101  44  23 

3039 

103  13  48 

3043 

104  43    7 

3048 

106  12  20 

3054 

Antares 

W. 

56  10  52 

3106 

57  38  54 

3108 

59    6  54 

3110 

60  34  52 

3119 

Fomalhaut 

E. 

36  42    4 

4089 

35  31  45 

4168 

34  22  49 

4965 

33  15  24 

4374 

o  Pegasi 
a  Anetis 

E. 

49  40  33 

3547 

48  21     I 

3577 

47    2    2 

3610 

45  43  38 

3645 

E. 

91  37  32 

3154 

90  10  28 

3158 

88  43  29 

3163 

87  16  36 

3168 

17 

Antares 

W. 

67  54    3 

3199 

69  21  46 

3194 

70  49  27 

3195 

72  17    6 

3198 

a  Pegasi 

E. 

39  22    8 

3873 

38    8  21 

3933 

36  55  35 

4000 

35  43  55 

4074 

a  Arietis 

E. 

80    3  35 

3199 

78  37  16 

3197 

77  11    3 

3909 

75  44  56 

3906 

18 

Antares 

W. 

79  34  51 

3133 

81    2  20 

3135 

82  29  47 

3136 

83  57  13 

3136 

aAqtiilss 

W. 

38  36  58 

4509 

39  40  42 

4499 

40  45  43 

4343 

41  51  56 

4971 

a  Arietis 

E. 

68  &*>  44 

3931 

67  10  11 

3936 

65  44  44 

3941 

64  19  23 

3946 

Aldebaraii 

E. 

100  35    0 

3069 

99    6  13 

3071 

97  37  28 

3079 

96    8  44 

3079 

19 

Antares 

W. 

91  14  21 

3136 

92  41  47 

3135 

94    9  14 

3133 

95  36  43 

3139 

oAquilse 

W. 

47  37  55 

3999 

48  49  36 

3956 

50     1  59 

3917 

51   15    2 

3881 

a  Arietis 

E. 

57  14  11 

3973 

55  49  28 

3980 

54  24  53 

3967 

53    0  26 

3994 

Aldebaraii 

E. 

88  45  10 

3073 

87  16  27 

3071 

85  47  42 

3070 

84  18  56 

3069 

Sun 

E. 

137  42  58 

3455 

136  21  44 

3454 

135    0  28 

3451 

133  39    9 

3448 

20 

Antares 

W. 

102  54  37 

3199 

104  22  20 

3119 

105  50    6 

3117 

107  17  55 

3113 

a  Aqiiilse 
a  Anetis 

W. 

57  26  45 

3739 

58  44  58 

3707 

60    1  38 

3683 

61  18  43 

3661 

E. 

46    0  24 

3338 

44  36  56 

3349 

43  13  41 

3389 

41  50  41 

3377 

Aldebaran 

E. 

76  54  28 

3056 

75  25  24 

3059 

73  56  15 

3047 

72  27    1 

3043 

\ 
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XVII 


GREENWICH  MEAN  TIME. 

« 

LUNAR  DISTANCES. 

• 

©  9 

P.L. 

P.L. 

P.L. 

P.L. 

Name  Mud  Direetion 

Noon. 

of 

mh. 

of 

VIM. 

of 

EX>* 

of 

e 

20 

of  Otyeet. 

DMT. 

DHL 

DuT. 

i>m. 

V«NU8 

E. 

O          1         II 

96  23  10 

3633 

9?    3  2S 

3630 

0       1      II 

95  43  31 

3697 

94*  23  37 

3894 

Sun 

E. 

132  17  47 

3445 

130  56  21 

3449 

129  34  52 

3430 

128  13  20 

3436 

21 

oAquiln 

W. 

62  36  12 

3630 

63  54    4 

3819 

65  12  18 

3500 

66  30  53 

3560 

a  A  net  is 

E. 

40  27  58 

3303 

39    5  35 

3410 

37  43  30 

3431 

36  21  49 

3455 

Aldebaran 

E. 

70  57  41 

3038 

69  28  15 

3033 

67  58  43 

3097 

66  29    4 

3091 

Venus 

E. 

87  43    3 

3501 

86  22  40 

3406 

85    2  11 

3480 

83  41  35 

3463 

Sun 

E. 

121  24  26 

3411 

120    2  22 

3404 

118  40  10 

3308 

117  17  51 

3301 

22 

a  Aquile 

W. 

73    8  48 

3404 

74  29  19 

3478 

75  50    8 

3489 

77  11  15 

3446 

Fomalhaut 

W. 

40  17  45 

3603 

41  32  44 

3746 

42  48  42 

3804 

44    5  35 

3848 

Aldebaran 

E. 

58  58  43 

9084 

57  28  10 

9076 

55  57  27 

9067 

54  26  33 

9057 

Venus 

E. 

76  56  35 

3443 

75  a5    7 

3433 

74  13  28 

3494 

72  51  39 

3414 

Saturn 

E. 

95  13  36 

3040 

93  44  13 

3031 

92  14  39 

3099 

90  44  53 

3019 

Sun 

E. 

110  24    8 

3360 

109    0  54 

3340 

107  37  29 

3331 

106  13  53 

3390 

23 

a  Aquilss 

W. 

84     1    2 

3373 

85  23  49 

3350 

86  46  52 

3348 

88  10  10 

3339 

Fomalhaut 

W. 

50  42    1 

3446 

52    3  26 

3411 

53  25  30 

3379 

54  48  11 

3348 

a  Pegasi 

W. 

36  54  15 

3786 

38    9  33 

3715 

39  26    4 

3850 

40  43  44 

3500 

Aldebaran 

E. 

46  48  53 

0004 

45  16  39 

9899 

43  44  10 

9860 

42  11  26 

9887 

Venus 

E. 

65  59  29 

3356 

64  36  22 

3344 

63  13    1 

3330 

61  49  24 

3317 

Saturn 

E. 

83  12  57 

9068 

81  41  52 

9046 

80  10  32 

9035 

78  38  57 

9099 

Sun 

E. 

99  12  42 

3908 

97  47  46 

3948 

96  22  34 

3935 

94  57    6 

3999 

24 

Fomalhaut 

W. 

61  50  13 

3906 

63  16  16 

3170 

64  42  50 

3154 

66    9  54 

3130 

a  Pegasi 

W. 

47  27    4 

3346 

48  50  22 

3306 

50  14  27 

3967 

51  39  17 

3931 

^7 

Aldebaran 

E. 

34  23  29 

9708 

32  48  59 

9784 

31  14  10 

9780 

29  39    1 

9753 

VsNns 

E. 

54  47  15 

3943 

53  21  57 

3997 

51  56  20 

3911 

50  30  24 

3194 

Saturn 

E. 

70  56  50 

9869 

69  23  30 

9838 

67  49  51 

9893 

66  15  53 

9806 

Sun 

E. 

87  45  35 

3147 

86  18  22 

3130 

84  50  49 

3114 

83  22  56 

3007 

25 

Fomalhaut 

W. 

73  32  35 

3011 

75    2  34 

9080 

76  33    0 

9067 

78    3  54 

9048 

a  Pegasi 

W. 

58  53  52 

3085 

60  22  44 

3035 

61  52  13 

3006 

63  22  18 

9079 

C7 

Venus 

E. 

43  15  41 

3100 

41  47  42 

3001 

40  19  21 

3073 

38  50  39 

3058 

Saturn 

E. 

58  20  53 

9796 

56  44  48 

9700 

55    8  20 

9099 

53  31  30 

9675 

Sun 

E. 

75  58  16 

3000 

74  28  14 

9980 

72  57  48 

9971 

71  26  59 

9059 

26 

Fomalhaut 

W. 

85  45    6 

9849 

87  18  39 

9893 

88  52  37 

9605 

90  26  59 

9788 

a  Pegasi 

W. 

71     1  14 

9848 

72  34  40 

9894 

74    8  37 

9800 

75  43    5 

9778 

a  Arietis 

W. 

27  58  13 

3905 

29  24  16 

3119 

30  52    3 

3043 

32  21  23 

9975 

Venus 

E. 

31  21  39 

9068 

29  50  46 

9050 

28  19  31 

9035 

26  42  56 

9090 

Saturn 

E. 

45  21  25 

9588 

43  42  13 

9500 

42    2  36 

9559 

40  22  35 

9535 

Sun 

E. 

63  46  48 

9896 

62  13  31 

9835 

60  39  48 

9615 

59    5  39 

9795 

27 

Fomalhaut 

W. 

98  24  41 

9701 

100    1  19 

9687 

101  38  17 

9679 

103  15  34 

9680 

a  Pegasi 
a  Anetis 

W. 

83  42  52 

9660 

85  20  14 

9640 

86  58    2 

9630 

88  36  16 

9611 

W. 

40    7    1 

9716 

41  43  19 

9875 

43  20  32 

9637 

44  58  36 

9609 

Sun 

E. 

51    8  27 

9606 

49  31  42 

9677 

47  54  31 

9658 

46  16  55 

9639 

28 

a  Pegasi 
a  Anetis 

W. 

96  53  26 

9530 

96  33  57 

9517 

100  14  47 

9504 

101  55  54 

9409 

W. 

53  20  14 

9459 

55    235 

9496 

56  45  33 

9409 

5829    5 

9378 

Sun 

E. 

38    2  35 

9540 

36  22  30 

9533 

34  42    2 

9517 

33    1  12 

9501 

xvm. 
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GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES. 

1  • 

W 
Q 

20 

P.L. 

P.L. 

P.L. 

P.L. 

Name  and  Direction 
of  Objeot. 

Midnight. 

of 
Diff. 

XVb. 

of 
Diff 

xvm*. 

of 
Diff. 

xxi*. 

of 
Diff. 

3519 

Venus 

E. 

O        /        II 

93    3  39 

8690 

O           1    II 

91  43  37 

3516 

O         i       ii 

90  23  31 

_o        *       l» 

89    3  20 

3506 

Sun 

E. 

126  51  44 

3431 

125  30    3 

3496 

124    8  16 

3499 

122  46  24 

3416 

21 

a  Aquita 
a  Anetis 

W. 

67  49  49 

3509 

69    9    5 

3545 

70  28  40 

3596 

71  48  35 

3510 

E. 

35    0  33 

3489 

33  39  49 

3514 

32  19  40 

3551 

31    0  12 

3593 

Aldebarnn 

E. 

64  59  17 

3014 

63  29  22 

3007 

61  59  18 

3000 

60  29    5 

9993 

Venus 

E. 

82  20  52 

3476 

81     0    1 

3468 

79  39    1 

3461 

78  17  53 

3459 

Sun 

E. 

115  55  24 

3363 

114  32  48 

3376 

113  10    4 

3368 

111  47  11 

3359 

22 

aAquilee 

W. 

78  32  39 

3431 

79  54  20 

3417 

81  16  17 

3409 

82  38  31 

3387 

Fomalhaut 

W. 

45  23  20 

3600 

46  41  54 

3569 

48    1  13 

3519 

49  21  16 

3481 

Aldebaran 

E. 

52  55  27 

9947 

51  24    8 

9938 

49  52  37 

9997 

48  20  52 

9916 

Venus 

E. 

71  29  38 

3403 

70    7  25 

3399 

68  44  59 

3381 

67  22  21 

3369 

Saturn 

E. 

89  14  55 

3009 

87  44  45 

9993 

86  14  23 

9981 

84  43  47 

9970 

Sun 

E. 

104  50    5 

3309 

103  26    4 

102    1  50 

3987 

100  37  23 

3975 

23 

a  Aquilae 

W. 

89  33  44 

3319 

90  57  33 

3306 

92  21  37 

3994 

93  45  56 

3969 

Fomalhaut 

W. 

56  11  27 

3318 

57  35  18 

3988 

58  59  43 

3959 

60  24  42 

3939 

a  Pegasi 
Aldebaran 

W. 

42    2  29 

3535 

43  22  15 

3483 

44  42  58 

3435 

46    4  35 

3389 

E. 

40  38  25 

9855 

39    5    8 

9841 

37  31  33 

9897 

35  57  40 

9613 

VENUS 

E. 

60  25  32 

3303 

59    1  24 

3986 

57  36  59 

3973 

56  12  16 

3958 

Saturn 

E. 

77    7    6 

9909 

75  34  58 

9895 

74    2  33 

9889 

72  29  51 

9867 

Sun 

E. 

93  31  23 

3906 

92    5  23 

3193 

90  39    5 

3178 

89  12  29 

3163 

24 

Fomalhaut 

W. 

67  37  27 

3105 

69    5  30 

3081 

70  34    3 

3057 

72    3    5 

3034 

a  Pegasi 
Aldebaran 

W. 

53    4  50 

3195 

54  31     5 

3161 

55  58    1 

3196 

57  25  37 

3096 

E. 

28    3  31 

9737 

26  27  40 

9791 

24  51  28 

9704 

23  14  54 

9688 

Venus 

E. 

49    4    8 

3178 

47  37  32 

3161 

46  10  36 

3143 

44  43  19 

3196 

Saturn 

E. 

64  41  35 

9799 

63    6  57 

9775 

61  31  57 

9760 

59  56  36 

9743 

> 

Sun 

E. 

81  54  43 

3060 

80  26    9 

3069 

78  57  13 

3045 

77  27  56 

3096 

25 

Fomalhaut 

W. 

79  35  15 

9994 

81     7    3 

9903 

82  39  18 

9863 

84  11  59 

9869 

a  Pegasi 

W. 

64  52  57 

9951 

66  24  11 

9994 

67  55  59 

9698 

69  28  20 

9873 

Venus 

E. 

37  21  35 

3038 

.35  52    9 

3090 

34  22  21 

•3009 

32  52  11 

9985 

Saturn 

E. 

51  54  16 

9657 

50  16  39 

9640 

48  38  38 

9699 

47    0  13 

9605 

Sun 

E. 

69  55  46 

9933 

68  24    9 

9913 

66  52    7 

9894 

65  19  40 

9874 

26 

Fomalhaut 

W. 

92    1  45 

9768 

93  36  55 

9750 

95  12  28 

9733 

96  48  24 

9717 

a  Pegasi 
a  Anetis 

W. 

77  18    4 

9753 

78  53  33 

9739 

80  29  31 

9710 

82    5  58 

9689 

W. 

33  52    7 

9914 

35  24    8 

9858 

36  57  21 

9807 

38  31  40 

9760 

Venus 

E. 

25  16    2 

9905 

23  43  49 

9891 

22  11  19 

9881 

20  38  36 

9873 

Saturn 

E. 

38  42  11 

9518 

37    1  23 

9501 

35  20  11 

9485 

33  38  36 

9469 

Sun 

E. 

57  31     5 

9775 

55  56    5 

9756 

54  20  39 

9735 

52  44  46 

9716 

27 

Fomalhaut 

W. 

104  53    8 

9647 

106  30  59 

9635 

108    9    6 

9696 

109  47  26 

9616 

a  Pegasi 

W. 

90  14  56 

9593 

91  54    0 

9577 

93  33  27 

9561 

95  13  16 

9545 

a  Anetis 

W. 

46  37  28 

9569 

48  17    6 

9537 

49  57  28 

9507 

51  38  31 

9479 

Sun 

E. 

44  38  53 

9690 

43    0  25 

9609 

41  21  33 

9584 

39  42  16 

9566 

28 

a  Pegasi 
a  Anetis 

W. 

103  37  18 

9489 

105  18  57 

9479 

107    0  49 

9465 

108  42  52 

9458 

W. 

60  13  11 

S356 

61  57  49 

9335 

63  42  57 

9316 

65  28  33 

9998 

Sun 

E. 

31  20    0 

9487 

29  38  28 

9479 

27  56  36 

9459 

26  14  25 

9447 
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I. 


AT  GREENWICH  APPARENT  NOON. 


• 

•3 

• 

3 

• 

g 

* 

a 

• 

• 

4» 

3 

%m 

Vl 

o 

© 

►» 

p% 

m 

m 

Q 

Q 

SUN. 

1 

Mon. 

2 

Tues. 

3 

Wed. 

4 

Thur. 

5 

Frid. 

6 

Sat. 

7 

SUN. 

8 

Mon. 

9 

Tues. 

10 

Wed. 

11 

Thur. 

12 

Frid. 

13 

Sat. 

14 

SUN. 

15 

Mon. 

16 

Tues. 

17 

Wed. 

18 

Thur. 

19 

Frid. 

20 

Sat. 

21 

SUN. 

22 

Mon. 

23 

Tues. 

24 

Wed. 

25 

Thur. 

26 

Frid. 

27 

Sat. 

28 

SUN. 

29 

Mon. 

30 

Tues. 

31 

Wed. 

32 

THE  SUN'S 


Apparent 
Sight  Ascension. 


li     m       s 

8  46  10.05 
8  50  2.79 
8  53  54.91 

8  57  46.42 

9  1  37.31 
9  5  27.58 

9  9  17.25 
9  13  6.31 
9  16  54.77 

9  20  42.62 
9  24  29.89 
9  28  16.58 

9  32  2.71 
9  35  48.28 
9  39  33.31 

9  43  17.82 
9  47  1.81 
9  50  45.30 

9  54  28.30 

9  58  10.84 

10  1  52.93 

10  5  34.58 
10  9  15.79 
10  12  56.59 

10  16  36.98 
10  20  16.98 
10  23  56.60 

10  27  35.85 

10  31  14.75 

10  34  53.31 

10  38  31.54 

10  42    9.45 


Dlff.  for 
1  Hoar. 


n 

9.711 
9.685 
9.660 

9.634 
9.609 
9.583 

9.557 
9.532 
9.507 

9.48*2 
9.458 
9.434 

9.411 
9.388 
9.366 

9.344 
9.323 
9.302 

9.282 
9.264 
9.245 

9.226 
9.208 
9.191 

9.175 
9.159 
9.143 

9.128 
9.113 
9.100 
9.086 

9.073 


Apparent 
Declination. 


N.  17  59  17.5 

7  43  59.2 

7  28  23.6 

7  12  31.0 
6  56  21.6 
6  39  55.8 

6  23  13.9 

6    6  16.3 

5  49  3.1 

5  31  34.8 

5  13  51.6 

4  55  53.9 

4  37  41.9 

4  19  15.7 

4    0  36.0 

3  41  42.9 

3  22  36.7 

3    3  17.7 

2  43  46.2 

2  24  2.7 

2    4  7.3 

1  44  0.3 

1  23  42.1 

1     3  13.0 

0  42  33.3 

0  21  43.3 

0    0  43.3 

9  39  33.9 

9  18  15.2 

8  56  47.6 
8  35  11.2 

N.  8  13  26.7 


Dlff.  for 
1  Hoar. 


-37.90 
38.63 
39.34 

-40.04 
40.73 
41.41 

-42.08 
42.73 
43.37 

-43.99 
44.61 
45.21 

-45.80 
46.38 
46.94 

-47.49 
48.02 
46.55 

-49.06 
49.56 
50.05 

-50.52 
50.98 
51.43 

-51.87 
52.29 
52.70 

-53.09 
53.47 
53.83 
54.18 

-54.52 


Semi- 
diameter. 


8iderea! 
Time  of 
Semi- 
diameter 
Passing 
■Meridian. 


// 


5  48.05 
5  48.18 
5  48.32 

5  48.46 
5  48.61 
5  48.76 

5  48.91 
5  49.07 
5  49.23 

5  49.39 
5  49.56 
5  49.73 

5  49.90 
5  50.08 
5  50.26 

5  50.44 
5  50.62 
5  50.81 

5  51.00 
5  51.18 
5  51.37 

5  51.57 
5  51.77 
5  51.97 

5  52.17 
5  52.38 
5  52.59 

5  52.81 
5  53.03 
5  53.26 
5  53.49 


15  53.72 


66.64 
66.55 
66.46 

66.37 
66.28 
66.20 

66.11 
66.03 
65.94 

65.86 
65.78 
65.70 

65.62 
65.54 
65.46 

65.39 
65.31 
65.24 

65.16 
65.09 
65.02 

64.96 
64.89 
64.83 

64.77 
64.71 
64.65 

64.60 
64.55 
64.50 
64.45 

64.41 


Bqaationof 

Time, 

to  be 

Added  to 


Subtracted 

from 
Apparent 

Time. 


m       s 

6  4.83 
6  1.03 
5  56.61 

5  51.57 
5  45.92 
5  39.66 

5  32.79 
5  25.31 
5  17.23 

5  8.55 
4  59.29 
4  49.46 

4  39.06 
4  28.11 
4  16.61 

4  4.60 
3  52.08 
3  39.05 

3  25.54 
3  11.56 
2  57.13 

2  42.26 
2  26.96 
2  11.25 

1  55.13 
1  38.62 
1  21.74 

1  4.49 

0  46.89 

0  28.95 

0  10.67 


TTT53 


Difffor 
lHonr. 


A 

0.145 
0.171 
0.196 

0.222 
0.247 
0.273 

0.298 
0.323 
0.348 

0.373 
0.398 
0.421 

0.444 
0.467 
0.489 

0.511 
0.532 
0.553 

0.573 
0.591 
0.610 

0.628 
0.646 
0.663 

0.679 
0.695 
0.711 

0.726 
0.741 
0.754 
0.768 

0.781 


Not*.— The  mean  time  of  scmidiameter  pasting  may  be  found  by  subtracting  0M8  from  the  sidereal  time. 

The  sign  —  prefixed  to  the  hourly  change  of  declination  indicates  that  north  declinations  arc  decreasing. 
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AT  GREENWICH  MEAN  NOON. 

• 
M 

I 

! 

THE  SUN'S 

Equation  of 

Time, 

to  be 
Subtracted 

Sidereal 
Time, 

• 
Xt 

«M 

o 

• 
o 

& 

1 

Apparent 
Right  Asoension. 

Diff.  for 
1  Hoar. 

Apparent 
Declination. 

Diff  for 
lHoar. 

from 

\ 

X 

Diff.  for 
1  Hoar. 

or 

Eight  Ascension 

of 

Mean  Hun. 

Added  to 
If  can  Time. 

sew. 

h     m       s 

8  46    9.07 

s 
9.711 

N.  17°  59  2L4 

-37*90 

m       s 

6    4.84 

s 
0.145 

h     m       a 

8  40    4.23 

Mon. 

2 

8  50     1.82 

9.685 

17  44    3.1 

38.63 

6     1.04 

0.171 

8  44    0.78 

Tues. 

3 

8  53  53.96 

9.660 

17  28  27.5 

39.34 

5  56.62 

0.196 

8  47  57.84 

Wed. 

4 

8  57  45.48 

9.634 

17  12  34.9 

-40.04 

5  51.59 

0.228 

8  51  58.89 

Thur. 

5 

9     1  36.39 

9.609 

16  56  25.5 

40.73 

5  45.94 

0.247 

8  55  50.45 

Frid. 

6 

9     5  26.68 

9.583 

16  39  59.7 

41.41 

5  39.68 

0.973 

8  59  47.00 

Sat. 

7 

9    9  16.37 

9.558 

16  23  17.8 

-42.08 

5  32.81 

0.298 

9    3  43.56 

SUN. 

8 

9  13    5.45 

9.533 

16    6  20.1 

42.73 

5  25.34 

0.383 

9    7  40.11 

Mon. 

9 

9  16  53.93 

9.508 

15  49    6.9 

43.37 

5  17.26 

0.348 

9  11  36.67 

TUC8. 

10 

9  20  41.81 

9.483 

15  31  38.5 

-43.99 

5    8.58 

0.873 

9  15  33.22 

Wed. 

11 

9  24  29.10 

9.459 

15  13  55.3 

44.61 

4  59.32 

0.396 

9  19  29.78 

Thur. 

12 

9  28  15.82 

9.435 

14  55  57.5 

46.21 

4  49.49 

0.421 

9  28  26.38 

Frid. 

13 

9  32     1.98 

9.4  IS 

14  87  45.3 

-46.80 

4  89.09 

0.444 

9  27  22.89 

Sat. 

14 

9  35  47.58 

9.389 

14  19  19.1 

46.38 

4  28.14 

0.467 

9  31  19.44 

SUN. 

15 

9  39  32.64 

9.367 

14    0  39.3 

46.94 

• 

4  16.64 

0.499 

9  85  16.00 

Mon. 

16 

9  43  17.18 

9.345 

13  41  46.1 

-47.49 

4    4:68 

0.611 

9  39  12.55 

Tues. 

17 

9  47     1.21 

9.324 

13  22  39.8 

48.03 

3  52.11 

0.532 

9  48    9.10 

Wed. 

18 

9  50  44.73 

9.303 

13    3  20.7 

48.56 

3  89.08 

0.653 

9  47    5.65 

Thur. 

19 

&  54  27.77 

9.383 

12  43  49.1 

-49.07 

3  25.57 

0.673 

9  51     2.21 

Frid. 

20 

9  58  10.35 

9.865 

12  24     5.4 

49.57 

3  11.59 

0.691 

9  54  58.76 

Sat 

21 

10     1  52.48 

9.946 

12    4    9.8 

60.06 

2  57.16 

0.610 

9  58  55.82 

SUN. 

22 

10     5  34.16 

9.228 

11  44    2.6 

-60.53 

2  42.29 

0.628 

10    2  51.87 

Mon. 

23 

10     9  15.41 

9.210 

11  23  44.2 

50.99 

2  26.99 

0.646 

10    6  48.42 

Tues. 

24 

10  12  56.25 

9.193 

11     3  14.9 

51.44 

2  1157 

0.693 

10  10  44.97 

Wed. 

25 

10  16  36.68 

9.177 

10  42  35.0 

-61.88 

1  55.15 

0.679 

10  14  41.58 

Thur. 

26 

10  20  16.72 

9.161 

10  21  44.8 

52.30 

1  88.64 

0.695 

10  18  88.06 

Frid. 

27 

10  23  56.39 

9.145 

10    0  44.6 

56.71 

1  21.76 

0.711 

10  22  84.68 

Sat. 

28 

10  27  35.69 

9.130 

9  89  34.9 

-63.10 

1     4.51 

0.726 

10  26  31.16 

SUN. 

29 

10  31   14.63 

9.115 

9  18  16.0 

53.48 

0  46.90 

0.741 

10  30  27.74 

Mon. 

30 

10  34  53.24 

9.102 

8  56  48.1 

53.84 

0  28.95 

0.754 

10  34  2459 

Tues. 
Wed. 

31 
32 

10  38  31.51 
10  42     9.46 

9.075 

8  85  11.5 
N.   8  13  26.7 

54.19 
-64.53 

0  10.67 

0.768 
0.781 

10  88  20.84 
10  42  17.89 

6  1M 

Notb.— Tb 
Tb 
•re 

e  semidiameter  for  n 
o  sign  —  prefixed  to 
» decreasing. 

dean  noon 
the  hourly 

may  be  assumed  the  same  as  tl 
j  change  of  declination  indicate 

iat  for  apparent 
•  that  north  dec* 

noon. 
Mnitlwn 

Dift  fori  Boor, 

+  9*.8G66. 
(tails  m.) 

9 
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e 


1 

2 
3 

4 
5 
6 

7 
8 
9 

10 
11 
12 

13 
14 
15 

16 
17 
18 

19 
20 
21 

22 
23 
24 

25 
26 
27 

28 
29 
30 
31 

32 


i 


© 


218 
214 
215 

216 
217 
218 

219 
220 
221 

222 
223 
224 

225 
226 
227 

228 
229 
230 

231 
232 
233 

234 
235 
236 

237 
238 
239 

240 
241 
242 
243 

244 


THE  SUN'S 


TBUB  LONGITUD] 


o 

29 
30 
31 


6  25.9 
3  53.4 
1  21.8 


31  58  50.9 

32  56  20.8 

33  53  51.5 

34  51  23.0 

35  48  55.4 

36  46  28.6 

37  44    2.6 

38  41  37.6 

39  39  13.7 

40  36  50.8 

41  34  29.0 

42  32    8.5 

43  29  49.4 

44  27  31.8 

45  25  15.6 

46  23    0.9 

47  20  47.9 

48  18  36.6 

49  16  27.0 

50  14  19.2 

51  12  13.2 

52  10    8.9 

53  8    6.8 

54  6    5.5 

55  4    6.5 

56  2     9.3 

56  60  13.7 

57  58  19.6 


158  56  27.1 


6  1.9 
3  29.3 

0  57.5 

58  26.5 
55  56.3 
53  26.9 

50  58.3 
48  30.5 
46    3.6 

43  37.5 
41  12.4 
38  48.3 

36  25.3 
34  3.4 
31  42.8 

29  23.6 
27  5.8 
24  49.5 

22  34.7 
20  21.6 
18  10.2 

16  0.5 
13  52.6 
11  46.5 

9  42.1 

7  39.4 
5  38.5 

3  39.4 

1  42.1 

59  46.4 
57  52.2 

55  59.6 


Diit  for 
1  Hour. 


43.63 
43.66 
43.70 

43.73 
43.77 
43.80 

43.84 
43.87 
43.91 

43.94 
43.98 
44.03 

44.07 
44.12 

44.17 

• 

44.23 
44.29 
44.36 

44.42 
44.49 
44.66 

44.63 
44.71 
44.78 

44.86 
44.93 
45.01 

45.08 
45.15 
45.21 
45.28 


145.34 


LATITUDE. 


+  0.05 
0.19 

0.33 

-I-  0.47 
0.58 
0.67 

+  0.74 
0.78 
0.79 

4-  0.76 
0.71 
0.63 

+  0.53 
0.41 
0.28 

4-  0.15 
+  0.02 

-  0.10 

-  0.20 
0.27 
0.32 

-0.34 
0.33 
0.29 

-  0.23 
0.14 

-  0.02 

+  0.12 
0.25 
0.38 
0.51 

+  0.68 


Logarithm 

of  the 

Badina  Vector 

of  the 


0.0063453 
0.0062851 
0.0062225 

0.0061577 
0.0060907 
0.0060216 

0.0059507 
0.0058781 
0.0058040 

0.0057285 
0.0056516 
0.0055735 

0.0054943 
0.0054140 
0.0053328 

0.0052506 
0.0051674 
0.0050832 

0.0049980 
0.0049116 
0.0048240 

0.0047351 
0.0046448 
0.0045530 

0.0044596 
0.0043645 
0.0042676 

0.0041688 
0.0040681 
0.0039656 
0.0038613 

0.0037554 


DifE  for 
lHour. 


-24.6 
25.6 
26.6 

-27.4 
28.3 
29.2 

-29.9 
30.5 
31.1 

-31.6 
32.1 
32.6 

-33.1 
33.6 
34.0 

-34.4 
34.8 
35.3 

-35.7 
36.2 
36.7 

-37.3 
37.9 
38.6 

-39.3 
40.0 
40.8 

-41.6 
42.4 
43.1 
43.9 

-44.6 


K< 


The  numbers  in  oolunm  A  oorrespond  to  the  true  equinox  of  the  datei  in  ootamn  A',  to 
the  mean  equinox  of  January  0*.0. 


Mean  Tine 

of 

Sidereal  Noon. 


n      m       a 

5  17  25.07 
5  13  29.16 
5    9  33.25 

5  5  37.34 
5  1  41.43 
4  57  45.52 

4  53  49.61 
4  49  53.70 
4  45  57.79 

4  42  1.88 
4  38  5.97 
4  34  10.06 

4  30  14.15 
4  26  18.24 
4  22  22.34 

4  18  26.43 
4  14  30.52 
4  10  34.62 

4  6  38.71 
4  2  42.81 
3  58  46.90 

3  54  50.99 
3  50  55.09 
3  46  59.18 

3  43  3.27 
3  39  7.87 
3  35  11.46 

3  31  15.55 
8  27  19.64 
3  23  23.74 
3  19  27.83 


13  15  31.92 


DUE.  for  1  Hour, 

—  9-.8096. 
(Table  IX) 
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^ 

GREENWICH  MEAN  TIME. 

i 

THE  MOON'S 

• 

© 

i 

e 

s 

SBMIDIAMBTER. 

HORIZONTAL 

.  PARALLAX. 

UPPER  TRAN8IT. 

AGS. 

Koon. 

Midnight. 

Noon. 

Diff.  for 
1  Hoar. 

Midnight. 

Diff.  for 
1  Hoar. 

-OJ80 

Meridian  of 
Greenwich. 

Diff.  for 
lHonr. 

AOOtt. 

1 

16  41/7 

16  39.7 

6l'    9.6 

-0.43 

6l'    2.2 

h      m 

1  19.1 

m 
2.42 

d 

1.3 

2 

16  36.5 

16  32.3 

60  50.5 

1.13 

60  35.0 

1.43 

2  16.0 

2.32 

2.3 

3 

16  27.1 

16  21.3 

60  16.2 

1.68 

59  54.8 

1  87 

3  10.5 

2.23 

3.3 

4 

16  14.9 

16     8.2 

59  31.4 

-2.01 

59     6.7 

-2.10 

4    3.1 

2.16 

4.3 

5 

16     1.3 

15  54.3 

58  41.2 

2.14 

58  15.4 

2.14 

4  54.4 

2.12 

5.3 

6 

15  47.3 

15  40.6 

57  49.9 

2.10 

57  25.1 

2.03 

5  45.0 

2.10 

6.3 

7 

15  34.1 

15  27.9 

57     1.2 

-1.94 

56  38.5 

-1.83 

6  35.2 

2.10 

7.3 

,     8 

15  22.1 

15  16.7 

56  17.2 

1.71 

55  57.5 

1.58 

7  25.3 

2.09 

8.3 

9 

15  11.8 

15    7.2 

55  39.3 

1.45 

55  22.7 

1.32 

8  15.3 

2.08 

9.3 

10 

15     3.2 

14  59.5 

55     7.7 

-1.18 

54  54.3 

-1.05 

9    4.9 

2.05 

10.3 

11 

14  56.3 

14  53.5 

54  42.5 

0.92 

54  32.2 

**  0.80 

9  53.8 

2.01 

11.8 

12 

14  51.1 

14  49.0 

54  23.3 

0.68 

54  15.8 

0.57 

10  41.6 

1.96 

12.3 

13 

14  47.3 

14  46.0 

54     9.6 

-0.46 

54     4.8 

-0.35 

11  28.0 

1.90 

13.3 

14 

14  45.1 

14  44.5 

54     1.3 

0.24 

53  59.1 

-0.13 

12  13.0 

1.85 

14.3 

15 

14  44.2 

14  44.4 

53  58.2 

-0.02 

53  58.7 

+0.10 

12  56.9 

1.80 

15.3 

16 

14  44.9 

14  45.8 

54     0.5 

+0.2J 

54    3.8 

+0.34 

13  39.8 

1.78 

16.3 

17 

14  47.1 

14  48.8 

54     8.6 

0.47 

54  15.0 

0.61 

14  22.3 

1.77 

17.3 

18 

14  51.0 

14  53.7 

54  23.2 

0.75 

54  33.0 

• 

0.90 

15    5.1 

1.79 

18.3 

19 

14  56.9 

15     0.6 

54  44.7 

+1.06 

54  58.3 

+1.22 

15  48.7 

1.85 

19.3 

20 

15     4.8 

15     9.6 

55  13.9 

1.38 

55  31.4 

1.54 

16  33.9 

1.93 

20.3 

21 

15  14.9 

15  20.7 

55  50.8 

1.70 

56  12.2 

1.86 

17  21.3 

2.04 

21.3 

22 

15  27.0 

15  33.7 

56  35.3 

41.99 

57    0.0 

+2.11 

18  11.7 

2.17 

22.3 

23 

15  40.8 

15  48.2 

57  26.0 

2.21 

57  53.1 

2.29 

19    5.2 

2.30 

23.3 

24 

15  55.7 

16     3.3 

58  20.8 

2.31 

58  48.6 

2.30 

20     1.6 

2.41 

24.3 

25 

16  10.8 

16  17.9 

59  16.0 

42.24 

59  42.4 

+2.13 

21     0.4 

2.48 

25.3 

26 

16  24.6 

16  30.7 

60    7.0 

1.95 

60  29.2 

1.72 

22    0.3 

2.60 

26.3 

27 

16  35.9 

16  400 

60  48.2 

1.43 

61    3.5 

1.09 

23    0.0 

2.47 

27.3 

28 

16  43.0 

16  44.7 

61   14.4 

+0.71 

61  20.6 

+0.31 

23  58.5 

2.40 

28.3 

29 

16  45.0 

16  44.0 

61  21.8 

-0.11 

61  18.0 

-0.53 

6 

29.3 

30 

16  41.6 

16  38.0 

61     9.2 

0.92 

60  55.9 

1.29 

0  55.3 

2.33 

1.0 

31 

16  33.2 

16  27.4 

60  38.3 

1.61 

60  17.3 

1.88 

1  50.4 

2.26 

2.0 

32 

16  20.9 

16  13.8 

59  53.3 

-2.09 

59  27.2 

-9.24 

2  44.1 

2.21 

3.0 

132 


AUGUST,   1886. 


V. 


GREENWICH  MEAN  TIME. 


THE  MOON'S  BIGHT  ASCENSION  AND  DECLINATION. 


Hour. 


Big  hi  Aaoenaion. 


Diftfbr 
Hfinuto. 


DeoUnatton. 


Din*,  for 
Hfinntei 


0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

30 

31 

33 

33 


0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

13 

13 

14 

15 

16 

17 

18 

S 

31 
33 
33 
34 


h  m 

9  56 

58 
1 
3 
6 

8 


9 
10 
10 
10 
10 


10  11 
10  13 
10  15 
10  18 
10  30 
10  33 
10  35 
10  38 
10  30 
10  33 
10  95 
10  37 
10  40 
10  43 
10  45 
10  47 
10  50 
10  53 


SUNDAY  1. 


N.ll 

*  11 

11 

11 

10 

10 

10 

10 

10 

10 

9 

9 

9 

9 

9 

9 

8 

8 

8 

8 

8 

7 

7 

N.  7 


8 

s 

7.31 

9.4*30 

36.78 

2.4894 

6.03 

9.4858 

35.07 

9.4899 

3.89 

9.4785 

33.49 

9.4748 

0.87 

9.4719 

39.03 

2.4876 

56.98 

9.4840 

34.71 

9.4803 

53.33 

9.4568 

19.50 

9.4598 

46.55 

9.4400 

13.38 

9.4453 

39.99 

9.4417 

6.38 

9.4380 

33.55 

2.4348 

58.49 

9.4305 

34.31 

9.4989 

49.71 

9.4931 

14.98 

9.4103 

40.03 

9.4157 

4.86 

9.4190 

39.47 

9.4089 

I       II 

35  33.1 

35  39.0 

15  51.3 

5  59.3 

56  3.7 
46  1.9 
35  57.0 
35  48.0 
15  34.9 

5  17.9 
54  57.1 
44  33.6 

34  4.5 
33  33.8 

57.7 
19.2 
37.4 
53.5 
4.6 
13.7 
19.8 

57  33.1 
46  33.7 

35  31.7 


51 
40 
30 
19 
8 


MONDAY  2. 


0  54 
0  97 

0  59 

1  3 


4 
6 
9 
II 
14 
16 
1  18 
1  31 
1  33 
1  35 
138 
I  30 
1  33 
1  35 
1  37 
1  39 
1  42 
1  44 
1  46 
1  49 
1  51 


53.85 

9.4045 

18.01 

9.4000 

41.96 

94073 

5.69 

94937 

29.20 

94001 

53.50 

94865 

15.58 

94890 

38.45 

94708 

1.10 

94757 

23.54 

94799 

45.77 

94887 

7.79 

94653 

39.61 

94610 

51.33 

94584 

13.63 

94549 

33.81 

94515 

54.80 

94469 

15.60 

94450 

36.20 

94417 

56.60 

94384 

16.81 

9.3339 

36.83 

24319 

56.64 

94987 

16.37 

94956 

35.71 

93W 

N.  7 
7 
7 
6 
6 
6 
6 
6 
5 
5 
5 
5 
5 
4 
4 
4 
4 
4 
3 
3 
3 
3 
3 
3 

N.  3 


34  17.2 
13  10.3 

3  1.0 
50  49.4 
39  35.6 
38  19.8 
17  3.1 

5  42.5 
54  31.0 
43  57.8 
31  33.0 
30  6.6 

8  38.8 
57  9.7 
45  39.3 
34  7.7 
33  35.0 
11  1.3 
59  36.7 
47  51.2 
15.0 
38.1 
0.7 
33.7 
44.3 


36 

34 

13 

I 

49 


0480 
9.757 
9439 
0405 
0477 
0.047 
0.116 
0.184 
0451 
0415 
0477 
0.438 
0.408 
0457 
0413 


0.799 
0.773 
0493 
0473 
0499 
0468 
1419 
1464 


11406 

0 

11.136 

1 

11.174 

3 

11419 

3 

11447 

4 

11470 

5 

11411 

6 

11449 

7 

11479 

8 

11.400 

9 

11.497 

10 

11.452 

11 

11.474 

13 

11.496 

13 

11417 

14 

11486 

15 

11463 

16 

11469 

17 

11484 

18 

11407 

19 

11409 

20 

11410 

31 

11498 

33 

11437 

33 

11449 

34 

Hour. 


Bight 


IHftfor 
HOnnte. 


Declination. 


DHL  tor 
lMinnteJ 


0 

1 

3 

3 

4 

5 

6 

7 

8 

9 

10 

11 

13 

13 

14 

15 

16 

17 

18 

19 

30 

31 

33 

23 


TUESDAY  3. 


h   m 
11  51 


11 
11 
11 
13 
13 
13 
13 
13 
13 
13 
13 
13 


53 

56 

58 

0 
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5 

7 

10 

13 

14 

16 

19 


13  31 
13  33 
13  36 
13  38 
13  30 
13  33 
13  35 
13  37 
13  39 
13  43 
13  44 


■ 

■ 

35.71 

949V 

54.97 

94104 

14.04 

94163 

33.93 

94133 

51.64 

94103 

10.17 

94074 

38.53 

94046 

46.71 

94616 

4.73 

94088 

33.57 

94961 

40.35 

94933 

57.76 

94905 

15.11 

94878 

3-2.30 

94859 

49.33 

94606 

630 

94700 

22.92 

94774 

39.49 

94749 

55.91 

94794 

13.18 

94700 

38.31 

94677 

44.30 

94663 

0.15 

94630 

15.86 

94607 

N.  2 
3 
3 
3 
3 
1 
1 
1 
1 
1 
0 
0 
0 
0 

N.  0 

8.  0 
0 
0 
0 
0 
1 
1 
1 

8.  1 


3 
51 
39 

38 


49  41.3 

38  5.6 

26  26.6 
14  47.5 

8.3 

39.0 

49.8 

10.7 

16  31.9 

4  53.4 

53  15.3 

41  37.5 

30  0.3 

18  33.7 

6  47.8 

4  47.3 

16  31.6 

27  55.0 

39  27.5 

50  58.9 
2  29.3 

13  58.4 

35  263 

36  52 3 


WEDNESDAY  4. 


12  46 
12  48 
12  51 
12  53 
12  55 

12  57 

13  0 


13 
13 
13 
13 
13 
13 
13 
13 


2 

4 

6 

9 

11 

13 

15 

17 


13  30 
13  33 
13  24 
13  26 
13  29 
13  31 
13  33 
13  35 
13  37 
13  40 


31.43 

94664 

4637 

94669 

2.18 

94641 

1736 

94590 

32.42 

94490 

4735 

94478 

2.16 

94468 

1635 

94438 

31.42 

94419 

4538 

94461 

0.23 

94389 

14.47 

94364 

28.60 

94347 

42.63 

94390 

56.55 

94319 

1037 

94906 

24.10 

94980 

37.73 

94963 

51.26 

94947 

4.70 

94939 

18.05 

94918 

3132 

94904 

44.50 

94190 

57.60 

94177 

10.62 

94163 

8.  1 
1 
2 
2 
2 
2 
2 
3 
3 
3 
3 
3 
4 
4 
4 
4 
4 
4 
5 
5 
5 
5 
5 
6 

&  6 


48  18.0 
59  41.8 
11  4.0 
22  24.6 
33  433 
45  0.8 
56  163 
7  29.9 
18  41.7 
29  513 
40  59.2 
52  43 


3 
14 
25 
36 


8.4 
9.7 
63 
5.5 


46  593 
57  51.7 

8  41.1 
19  273 
30  123 
40  533 
51  32.6 

2  8.7 
12  42.0 


11.649 
J  1.647 
11451 
11.653 
11454 
11.654 
11459 
11449 
11444 
11439 
11439 
11494 
11.615 
11404 
11409 
11478 
11464 
11449 
11439 
11414 
11.496 
11.476 
11.454 
11431 


11.4 

11463 

11467 

11490 

11401 

11.973 

11443 

11419 

11.180 

11.146 

11.119 

11477 

11440 

11403 

10466 

10496 

10485 

10444 

10409 

10.750 

10.716 

10470 

10.694 

10478 

10431 
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GBEENWIOH  MEAN  TTME. 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 

Homr. 

BlfhtAaemMkm. 

Dilttor 
1  Minute. 

Declination. 

Diff.for 
1  Minute. 

Hour. 

BightAaoeasion. 

Difllfor 
1  Minute. 

Deotfnfttioa. 

HUt  tor 
lMtamte. 

TH 

T7BSD, 

A.Y  6. 

SATURDAY  7. 

h    m     ■ 

■ 

O         *         II 

H 

h    m      • 

* 

O          1         II 

a 

0 

13  40  10,62 

9,9163 

8.  6  12  42.0 

10.531 

0 

15  25  36.06 

9.1854 

S.  13  29    7.5 

7.404 

1 

13  42  2&56 

9.2150 

6  23  12.4 

10.489 

1 

15  27  47.18 

9.1653 

13  36  29.4 

7495 

2 

13  44  3642 

9.9137 

6  33  39.9 

10.433 

2 

15  29  58.29 

9.1859 

13  43  46.5 

7446 

3 

13  46  49,21 

94195 

6  44    4.4 

10.383 

3 

15  32    9.40 

9.1650 

13  50  58.9 

7.166 

4 

13  49    1.92 

94113 

6  54  25.8 

10.339 

4 

15  34  20.49 

9.1848 

13  58    6.4 

7.064    I 

5 

13  51  14.57 

94108 

7    4  44.2 

10.981 

5 

15  36  31.58 

9.1847 

14    5    9.0 

7.003 

6 

13  53  27.15 

9.9001 

7  14  59.5 

10.998 

6 

15  38  42.66 

9.1846 

14  12    6.8 

6.999 

7 

13  55  39.66 

94060 

7  25  11.6 

10.175 

7 

15  40  53.73 

9.1844 

14  18  59.7 

6440 

8 

13  57  52.11 

94000 

7  35  20.5 

10.191 

8 

15  43    4.79 

9.1843 

14  25  47.6 

6.757 

9 

14    0    4.49 

94058 

7  45  26.1 

10.066 

9 

15  45  15.85 

9.1849 

14  32  30.5 

6.674 

10 

14    2  16.81 

9.9049 

7  55  28.4 

10.010 

10 

15  47  26.90 

9.1841 

14  39    8.5 

6499 

11 

14    4  29.08 

9.9040 

8    5  27.3 

9.953 

11 

15  49  37.94 

9.1839 

14  45  41.5 

6406 

12 

14    6  41.29 

94031 

8  15  22.8 

9.806 

12 

15  51  48.97 

9.1838 

14  52    9.5 

6.494 

13 

14    8  53.45 

94099 

8  25  14.9 

9.838 

13 

15  54    0.00 

9.1837 

14  58  32.4 

6440 

14 

14  11     5.55 

94013 

8  35    3.4 

9.779 

14 

15  56  11.02 

9.1836 

15    4  50.3 

6456 

15 

14  13  17.60 

9.9004 

8  44  48.4 

9.790 

15 

15  58  22.03 

9.1835 

15  11     3.1 

6.171 

16 

14  15  29.60 

9.1906 

8  54  29.8 

9.660 

16 

16    0  33.04 

9.1834 

15  17  10.8 

6.065 

17 

14  17  41.55 

9.1968 

9    4    7.6 

9.600 

17 

16    2  44.04 

9.1833 

15  23  13.3 

5.999 

18 

14  19  5345 

9.1060 

9  13  41.8 

9.538 

18 

16    4  55.03 

9.1839 

15  29  10.7 

5.913 

19 

14  22    5.31 

9.1973 

9  23  12.2 

9.475 

19 

16    7    6.02 

9.1631 

15  35    2.9 

5497 

2Q 

14  24  17.13 

9.1966 

9  32  38.8 

9.419 

20 

16    9  17.00 

9.1699 

15  40  49.9 

9.741 

21 

14  26  2&90 

9.1958 

9  42     1.6 

9.348 

21 

16  11  27.97 

9.1898 

15  46  31.8 

5.654 

22 

14  28  40.63 

9,1969 

9  51  20.6 

9.965 

22 

16  13  38.93 

9.1897 

15  52    8.4 

5.566 

23 

14  30  5233 
F 

9.1947  j 

BIDA1 

S.  10    0  35.8 
I  6. 

9491 

23 

16  15  49.89 

81 

9.1896 

UNDA' 

S.  15  57  39.7 
Y  8. 

5.478 

0 

14  33    359 

9.1941 

S.  10    9  47.1 

9.155 

0 

16  18    0.84 

9.1694 

8.16    3    5.8 

5491 

1 

14  35  15.62 

9.1939 

10  18  54.4 

9.088 

1 

16  20  11.78 

9.1899 

16    8  26.6 

5403 

2 

14  37  27.21 

•    9,1996 

10  27  57.6 

9.090 

2 

16  22  22.71 

9.1891 

16  13  42.1 

5414 

3 

14  39  38.76 

9.1999 

10  36  56.8 

8.959 

3 

16  24  33.63 

9.1800 

16  18  52.3 

5.196 

4 

14  41  50.28 

9.1918 

10  45  51.9 

8465 

4 

16  26  44.55 

9.1619 

16  23  57.2 

5.037 

5 

14  44     1.78 

9.1914 

10  54  43.0 

8.817 

5 

16  28  55.46 

9.1818 

16  28  56.7 

4.947 

6 

14  46  13.25 

9.1900 

11     3  30.0 

8.748 

6 

16  31     6.36 

9.1616 

16  33  50.9 

4.656 

7 

14  48  24.69 

9.1905 

11  12  12.8 

8.678 

7 

16  33  17.25 

9.1614 

16  38  39.7 

4.768 

8 

14  50  36.11 

9.1901 

11  20  51.3 

8.607 

8 

16  35  28.13 

9.1819 

16  43  23.1 

4.678 

9 

14  52  47.50 

9.1897 

11  29  25.6 

8*536 

9 

16  37  38.99 

9.1609 

16  48    1.1 

4.588 

10 

14  54  58.87 

9.1899 

11  37  55.6 

6.464 

10 

16  39  49.84 

9.1607 

16  52  33.7 

4.496 

11 

14  57  10.21 

9.1688 

11  46  21.3 

8.309 

11 

16  42    0.68 

9.1805 

16  57    0.9 

4.406 

12 

14  59  21.53 

9.1885 

11  54  42.6 

8.319 

12 

16  44  11.50 

9.1609 

17    1  22.7 

4417 

13 

15     1  32£3 

9.1889 

12    2  59.6 

8446 

13 

16  46  22.31 

9.1800 

17    5  39.0 

4.996 

14 

15    3  44.1 1 

9.1879 

12  11  12.1 

8.179 

14 

16  48  33.10 

9.1797 

17    9  49.8 

4.135 

15 

15    5  55.38 

9.1876 

12  19  20.2 

8.007 

15 

16  50  43.88 

9.1795 

17  13  55.2 

4444 

16 

15    8    6.63 

9.1873 

12  27  23.8 

8.099 

16 

16  52  54.64 

9.1799 

17  17  55.1 

3459 

17 

15  10  17.86 

9.1870 

12  35  22.9 

7.947 

17 

16  55    5.38 

9.1789 

17  21  49.5 

3.861 

18 

15  12  29.07 

9.1667 

12  43  17.4 

7.871 

18 

16  57  16.11 

9.1787 

17  25  36.4 

3.769 

19 

15  14  4037 

9.1865 

12  51    7.4 

7.794 

19 

16  59  26£2 

9.1763 

17  29  21.8 

3477 

20 

15  16  51.45 

9.1863 

12  58  52.7 

7.717 

20 

17    1  37.50 

9.1779 

17  32  59.7 

3465 

21 

15  19    2.62 

9.1861 

13    6  33.4 

7440 

21 

17    3  48.16 

9.1775 

17  36  32.0 

3.493 

22 

15  21  13.78 

9.1659 

13  14    9.5 

7.569 

22 

17    5  58.80 

9.1779 

17  39  58.8 

3.491 

23 

15  23  2453 

9.1657 

13  21  40.9 

7.463 

23 

17    8    9.42 

9.1768 

17  43  20.1 

3406 

L*i 

15  25  36.06 

9.1654 

S.  13  29    7.5 

7.404 

24 

17  10  20.01 

9.1763 

S.17  46  35,8 

3410 
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GREEHTWICH  MEA1?  TIME. 


THE  MOON'S  EIGHT  ASCENSION  AND  DECLINATION. 
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MONDAY  9. 


S.17 
17 
17 
17 
17 
18 
18 
18 
18 
18 
18 
18 
18 
18 
18 
18 
18 
18 
18 
18 
18 
18 
18 

S.-.18 


h    m      ■ 

■ 

17  10  20.01 

9J783 

17  12  30.58 

9.1750 

17  14  41.12 

9.1754 

17  16  51.63 

9.1749 

17  19    2.11 

9.1744 

17  21  12.56 

9.1739 

17  23  22.98 

9.1734 

17  25  33.37 

9.1798 

17  27  43.72 

9.1793 

17  29  54.04 

9.1717 

17  32    4.32 

9.1710 

17  34  14.56 

9.1704 

17  36  24.77 

9.1696 

17  38  34.94 

9.1091 

17  40  45.06 

9.1084 

17  42  55.14 

9.1677 

17  45    5.18 

9.1009 

17  47  15.17 

9.1001 

17  49  25.11 

8.1053 

17  51  35.00 

9.1645 

17  53  44.85 

9.1037 

17  55  54.65 

9.1098 

17  58    4.39 

9.1819 

18    0  14.08  1 

9.1011 

46  35.8 
4(1.0 
50.6 
49.6 
43.1 
31.0 
13.3 
50.0 
21.1 
46.7 

6.6 
20.9 
29.7 
32.9 
30.5 
22.4 

8.7 
49.5 
24.7 
54.2 
18.2 

33  36.6 

34  49.4 

35  56.6 


49 
52 
55 
58 
I 
4 
6 
9 
11 
14 
16 
18 
20 
22 
24 
26 
27 
29 
30 
32 


TUESDAY  10. 


18 
18 
18 
18 
18 
18 
18 


2 

4 

6 

8 

11 

13 

15 


18  17 
18  19 
18  21 
18  23 
18  26 
18  28 
18  30 
18  32 
18  34 
18  36 
18  38 
18  41 
18  43 
18  45 
18  47 
18  49 
18  51 
18  53 


23.72 

33.30 
42.82 
52.28 

1.68 
11.01 
20.28 
29.48 
38.62 
47.69 
56.69 

5.62 
14.47 
23.25 
31.95 
40.58 
49.13 
57.59 

5.97 
1457 
22.48 
30.61 
38.65 
46.60 
54.47 


9.1009 
9.1509 
9.1589 
9.1579 
9.1501 
9.1550 
9.1530 
9.1598 
9.1517 
9.1500 
9.1404 
9.1489 
9.1400 
9.1457 
9.1444 
9.1431 
9.1417 
9.1403 
9.1300 
9.1370 
9.1309 
9.1347 
9.1339 
9.1318 
9.1303 


^.  18 
18 

18 
18 
18 
18 
18 
18 
18 
18 
18 
18 
18 
18 
18 
18 
18 
18 
18 
18 
18 
18 
18 
18 
S.18 
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THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 
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THE  MOON'S  EIGHT  ASCENSION  AND  DECLINATION. 
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0  43    3.09 

1.8086 

1  28  17.8 

9.599 

9 

2  16  17.89 

9.0043 

8  55  13.2 

6.783 

10 

0  44  57.04 

1.8007 

1  37  53.3 

0.500 

10 

2  18  18.25 

9.0077 

9    3  59.1 

8.748 

11 

0  46  51.05 

1.0008 

1  47  26.6 

9.587 

11 

2  20  18.81 

9.0111 

9  12  43.0 

8.715 

12 

0  48  45.13 

1.0090 

1  57    3.7 

94>83 

12 

2  22  19.58 

9.0146  ' 

"     9  21  24.9 

8.681 

13 

0  50  39.29 

1.9033 

2    6  38.6 

94*0 

13 

2  24  20.56 

90)180 

9  30    4.7 

84)46 

14 

0  52  33.53 

1.0047 

2  16  13.3 

9.576 

14 

2  26  21.74 

9.0914 

9  38  42.3 

8.608 

15 

0  54  27.85 

1.9060 

2  25  47.7 

9.570 

15 

2  28  23.13 

94)949 

9  47  17.7 

84>71 

16 

0  56  22.25 

1.0073 

2  35  21.7 

94*4 

16 

2  30  24.73 

9.0965 

9  55  50.8 

8404 

17 

0  58  16.73 

1.9088 

2  44  55.4 

9.568 

17 

2  32  26.55 

9.0399 

10    4  21.7 

8.496 

18 

1    0  11.30 

1.9103 

2  54  28.7 

94>51 

18 

2  34  28.59 

9.0359 

10  12  50.3 

8.457 

19 

1    2    5.97 

1.0110 

3    4     1.5 

9.543 

19 

2  36  30.85 

9.0395 

10  21  16.5 

8.417 

20 

1    4    0.73 

1.0134 

3  13  33.9 

94»36 

20 

2  38  33.33 

9.0439 

10  29  40.3 

84)76 

21 

1     5  55.58 

1.0150 

3  23    5.8 

94W7 

21 

2  40  36.04 

9.0470 

10  38     1.6 

84134 

22 

1     7  50.53 

1.9167 

3  32  37.1 

94>17 

22 

2  42  38.97 

9.0508 

10  46  20.4 

84299 

23 

1    9  45.59 

1.9195 

3  42    7.8 

94*>7 

23 

2  44  42.14 

94)547 

10  54  36.6 

84M8 

24 

1  11  40.75 

1.9903 

N.  3  51  37.9 

9.496 

24 

2  46  45.54 

9.0587 

N.l  1    2  50.2 

8.904 

X. 
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Boar. 


Bi*ht 


0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 


DtC  for 


Diff.for 
llilnuteJ 


Hour. 


SATURDAY  21. 


0 

ta    m      • 
2  46  4554 

• 
9Mta 

N.ll°   2 

1 

2  48  49.18 

94688 

11  11 

2 

2  50  53.05 

94916 

11  19 

3 

2  52  57.16 

9.9196 

11  27 

4 

2  55    152 

94147 

11  35 

5 

2  57    6.12 

94987 

11  43 

6 

2  59  10.96 

94988 

11  51 

7 

3     1   16.05 

94899 

11  59 

8 

3    3  21.40 

94819 

12    6 

9. 

3    5  27.00 

94854 

12  14 

10 

3    7  32.85 

94887 

12  22 

II 

3    9  38.96 

9.1849 

12  30 

12 

3  11  45.33 

9.1983 

12  37 

13 

3  13  51.96 

9.1197 

12  45 

14 

3  15  58.85 

9.1171 

12  53 

15 

3  18    6.01 

9.1918 

13    0 

16 

3  20  13.44 

9.1981 

13    7 

17 

3  22  21.14 

9.1396 

13  15 

18 

3  24  29.10 

9.1868 

13  22 

19 

3  26  37.34 

94996 

13  29 

20 

3  28  45.85 

2.1449 

13  37 

21 

3  30  54.64 

9.1488 

13  44 

22 

3  33    3.71 

9.M86 

13  51 

23 

3  35  13.06 

9.1881 

N.13  58 

50.2 

1.1 

9.4 

15.0 

17.8 

17.7 

14.7 

8.8 

59.9 

47.9 

32.8 

14.6 

53.2 

28.5 

0.6 

29.4 

54.8 

16.7 

35.1 

50.0 

1.3 

9.0 

13.0 

132 


t 


SUNDAY  22. 


337 
339 
3  41 


43 
46 
48 
50 
52 
54 
57 

3  59 

4  I 


3 
3 
3 
3 
3 
3 
3 


4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 


3 
5 
8 
10 
12 
14 
17 
19 
21 
23 
26 
28 
30 


2258 
3258 
42.77 
53.25 

4.01 
15.06 
2659 
38.01 
49.93 

2.14 
14.64 
27.44 
4053 
53.92 

7.60 
2158 
3556 
50.43 

550 
20.47 
35.94 
51.71 

7.78 
24.15 
4051 


9.1887 
9.1874 
9.1799 
9.1778 
9.1817 
9.1886 
9.1913 
9.1989 
94811 
94869 
94189 
94167 


94484 


94788 
94789 
94889 


N.14 
14 
14 

14 
14 
14 
14 
14 
14 
15 
15 
15 
15 
15 
15 
15 
15 
15 
15 
16 
16 
16 
16 
16 
N.16 


5  9.7 
12  25 
16  51.0 
25  35.7 
32  16.4 
38  53.0 
45  255 

51  53.8 
17.9 
37.7 
53.2 

45 
10.9 
13.0 
10.6 

3.6 
51.9 

52  35.5 
56  145 

485 
17.4 
41.6 
0.8 
14.9 


58 
4 
10 
17 
23 
29 
35 
41 
46 


3 

9 
14 
20 
25 


30  23.9 


8484 

8.180 
8.116 
8470 
8499 
474 


477 
496 
.774 


470 
416 
469 
407 


484 
438 
477 
416 
.158 


6478 


6444 

6.778 
6.719 
6444 
6476 
6487 
6.437 
6486 
6464 
6.919 
6.148 
6478 
6488 
5499 
5.844 
5.786 
5487 
5487 
5488 
5.444 


5477 
5.199 
5.107 


0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

II 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 


0 
1 
2 
3 
4 
5 
6 
7 
8 
9 
0 
1 
2 
3 
4 
5 
6 
7 
6 
9 
20 
21 
22 
23 
24 


Right 


Difltfor 
1  Minute. 


MONDAY  23. 


h 

4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
5 
5 
5 
5 
5 


m 

30 

32 

35 

37 

39 

42 

44 

46 

49 

51 

53 

56 

58 

0 

3 

5 

7 

10 


5  12 
5  14 
5  17 


5 
5 


19 
22 


5  24 


B 

■ 

4051 

94808 

N.I 

57.77 

94889 

1 

15.04 

94088 

1 

32.61 

94863 

1 

50.48 

94009 

1 

8.64 

94069 

1 

27.10 

94109 

1 

45.86 

94151 

l 

4.91 

94900 

4 

24.26 

94950 

| 

43.91 

94998 

1 

3.85 

94348 

24.09 

94897 

44.62 

94448 

9J 

5.44 

84494 

26.55 

94549 

47.95 

94591 

ft 

9.64 

94638 

31.62 

94887 

53.88 

94734 

16.42 

94781 

39.25 

94897 

255 

94873 

25.73 

94880 

N.l 

6 
6 
6 
6 
6 
6 
6 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
8 
8 


» 


30  235 

35  275 
40  26.4 
45  19.8 

7.9 
50.6 
27.8 
59.5 
25.7 
46.3 

1.3 
10.5 
13.9 
115 

35 

36  49.2 
40  29.1 
44  2.9 
47  30.7 
50  52.4 
54  7.9 
57  17.1 

0  20.0 
3  16.6 


50 
54 
59 
3 
8 
12 
17 
21 
25 
29 
33 


TUESDAY  24. 


5 
5 
5 
5 
5 


26 
29 
31 
34 
36 
5  38 
5  41 
5  43 
46 
48 
51 
53 
5  55 
5  58 
0 


5 
5 
5 
5 


6 
6 
6 
6 
6 


3 
5 

8 
10 


6  13 
6  15 
6  18 
6  20 
6  23 
6  25 


4959 

94888 

N.l 

1852 

9.4911 

i 

3752 

94687 

j 

2.00 

9.4199 

■ 

26.74 

9,4146 

1 

51.75 

9.4199 

I 

17.02 

9480 

1 

4255 

94878 

■ 

853 

94316 

i 

3457 

9.4881 

i 

0.66 

94488 

% 

2750 

9.4444 

1 

5359 

94488 

21.02 

94885 

46.29 

94584 

15.79 

94888 

*9 

4353 

94849 

% 

11.49 

94878 

1 

39.68 

9.4716 

8.09 

9.4758 

36.72 

9.4798 

5.57 

9.4896 

34.63 

9.4881 

3.90 

9.4895 

3357 

9.4998 

N.l 

8 
8 

8 
8 
8 
8 
8 
8 
8 
8 
8 
6 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
18 
18 
Id 


6  65 
8  50.7 
11  28.0 
13  58.8 
16  23.1 
18  40.7 
20  51.6 
22  55.8 
24  535 
26  44.0 
28  27.9 

30  4.8 

31  345 

32  57.9 

34  13.9 

35  22.9 

36  24.8 

37  19.5 

38  7.1 

38  475 

39  20.6 

39  46.5 

40  5.1 
40  16.3 
40  20.1 


DHL  for 
lMhmteJ 


u 
5.107 

5.091 

4.934 

4.846 

4.757 

4466 

4474 

4.489 

4.300 

4.997 

4.909 

4.105 

4408 

3411 

3.814 

3.715 

3.614 

3413 

3.419 

3410 

3.906 

3.101 

9.986 

9491 


9.784 
9476 
9468 
9.459 
8449 
9.938 
9.196 
9.014 
1409 
1.788 
1473 
1457 
1.449 
1496 
1.909 
1.091 
0.979 
0453 
0.733 
0.619 
0.499 
0471 
0448 
0.195 
-1-0.009 
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Hour. 


Bight 


0 
1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

18 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 


0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 


DUEL  for 
1  Minute. 


Declination. 


Diff.for 
1  Minute 


WEDNESDAY  26. 


h  m 
6  25 
6  28 
6  30 
6  33 
635 
6  38 
6  40 
6  43 
6  45 
6  48 
6  50 
6  53 
6  55 
6  58 


7 
7 
7 
7 
7 
7 
7 
7 
7 
7 


0 

3 

5 

8 

10 

13 

15 

18 

21 

23 


■ 

• 

33*37 

9.4998 

N.l 

3.04 

9.4961 

*1 

32.90 

9.4993 

2^5 

94094 

33.19 

9.5056 

3.62 

9.5067 

34.23 

94116 

5.01 

94143 

35.95 

94171 

7.06 

94196 

38.33 

94995 

9.76 

94951 

41.34 

94976 

13.07 

94300 

44.94 

94399 

16.94 

94344 

49.07 

94366 

21.34 

94386 

53.73 

94406 

26.24 

94497 

0O.00 

94446 

31.59 

94463 

4.42 

94480 

37.35 

94497 

N.l 

O    I 

8  40 
8  40 
8  40 
8  39 
8  39 
8  38 
8  38 
8  37 
8  36 
8  35 
8  34 
8  32 
8  31 
8  29 
8  28 
8  26 
8  24 
8  22 
20 
17 


8 
8 
8 
8 
8 
8 


15 

12 

9 

7 


20.1 
16.5 

5.5 
47.1 
21.2 
47.8 

6.8 
18.3 
22.2 
18.5 

ISt 
48.2 
21.6 
47.3 

5.3 
15.7 
18*3 
13.2 

0.4 
39.9 
11.6 
35.6 
51.8 

0*3 


THURSDAY  26. 


7 
7 

7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
8 
8 
8 
8 
8 
8 
8 
8 


26 
28 
31 
33 
36 
38 
41 
44 
46 
49 
51 
54 
56 
59 
1 
4 
7 
9 
12 
14 
17 
19 


8  22 
8  25 
8  27 


10.38 
43.50 
16.70 
49.97 
23.32 
56.73 
30.21 

3.75 
37*34 
10.96 
44.66 
18*38 
52.14 
25.93 
59.74 
33*56 

7.40 
41.25 
15.11 
48.96 
22.81 
56.G5 
30.47 

4.28 
38.07 


94519 
94596 
94539 
94559 
94563 
94574 


94594 
94609 
94610 
94617 
94693 
94699 
94633 
94636 
94638 
24641 
94649 
94649 
94649 
94641 
94636 
34636 
94633 
94699 


N. 


N. 


8 
8 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
6 
6 
6 
6 
6 
(i 
G 
6 
6 


4 
0 
57 
54 
50 
47 


1.0 
54.0 
39.2 
16.7 
46*5 
8.6 
43  224 
39  29*5 
35  28.4 
31  19.7 
27  3*3 
22  39*3 
18  7.6 
13  28.3 
8  41.5 
3  47.1 
58  45.1 
53  35.7 
18.8 
54.4 
22.0 
43.5 
57.0 
3.2 
2.1 


48 
42 
37 
31 
25 
20 
14 


-1-0.009 
-  0.199 
0.945 
0469 
0.494 
0.690 
0.746 
0479 
0496 
1.195 
1458 
1480 
1408 
1436 
1.763 
1499 
9.091 
9.149 
9478 
9.407 
9436 
9465 
9.794 


3469 
3.189 
3411 
3.439 
3468 
3497 
3496 
3454 
4489 
4409 
4437 
4.464 
4491 
4.717 
4443 
4470 
5495 
5.919 
5444 
5.468 
5491 
5.714 
5.836 
5457 
6.078 


Hour. 


Right  Aaoenaion. 


0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

II 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 


Diff.for 
1  Minute. 


Declination. 


Difffor 
1  Minute. 


FRIDAY  27. 


h     m 
8  27 

8  30 
8  32 
35 
37 
40 
43 
8  45 
8  48 
8  50 
8  53 
8  55 

8  58 

9  0 


8 

8 
8 
8 


9 
9 
9 
9 
9 
9 
9 


3 
5 
8 
II 
13 
16 
18 


9  21 
9  23 
926 


38.07 
11.83 
45.55 
19.24 
52.88 
26.48 

0.03 
33.52 

6.95 
40.33 
13.64 
46.88 
20.05 
53.14 
26.14 
59.06 
81.89 

4.63 
37.28 

9.83 
42.27 
14.61 
46.84 
18.96 


N 


94617 
94611 
94604 
94596 
94587 
94577 
94567 
94557 
94546 
94534 
94599 
94508 
94493 
94479 
9.5464 
94449 
94433 
94416 
94398 
94381 
94369 
94343 


In, 


2.1 


$14 
6  7  53,8 
6  1  38*3 
5  55  15.6 
5  48  45.8 
5  42  9.0 
5  35  25.2 
5  28  34.4 
5  21  36.7 
5  14  32.2 
5  7  20.9 
5  0  2.8 
52  38.0 
45  6.5 
37  28.5 
29  44.0 
21  53.1 
13  55.7 
5  52.0 
3  57  42.1 
3  49  25.9 
3  41  3.6 
3  32  35*3 
3  24    1.0 


SATURDAY  28. 


6478 
6.198 
6418 
6.437 
6466 
6479 
6.788 
6404 
7418 
7.131 
7445 
7457 
7.469 
7479 
7487 
7.796 
7403 
8409 
8.113 
8417 
8491 


8499 


0 

9  28  50.96 

94393 

N.13  15  20.7 

8.790 

1 

9  31  22.84 

94304 

13    6  34.6 

8417 

2 

9  33  54.61 

94985 

12  57  42.7 

8419 

3 

9  36  26.26 

94965 

12  48  45.2 

9405 

4 

9  38  57.79 

94943 

12  39  42.1 

9498 

5 

9  41  29.18 

94991 

12  30  33.4 

9.191 

6 

9  44    0.44 

94199 

12  21  19.2 

9461 

7 

9  46  31.57 

94177 

12  11  59.7 

9470 

8 

9  49    2.56 

94154 

12    2  34.8 

9.458 

9 

9  51  33.42 

94131 

1 1  53    4.7 

9444 

10 

9  54    4.14 

94108 

11  43  29*5 

9499 

11 

9  56  34.72 

94085 

11  33  49.2 

9.719 

12 

9  59    5.16 

94061 

11  24    4.0 

9.794 

13 

10     1  a5.45 

94037 

11  14  13.9 

9475 

14 

10    4    5.60 

94019 

11    4  19.0 

9466 

15 

10    6  35.60 

9.4987 

10  54  19*3 

10433 

16 

10    9    5.45 

9.496* 

10  44  15.0 

10.109 

17 

10  11  a5.15 

9.4937 

10  34    6.2 

10.184 

18 

10  14    4.69 

9.4911 

10  23  52.9 

10457 

19 

10  16  34.08  | 

9.4885 

10  13  35*3 

10499 

20 

10  19    3.31 

9.4859 

10    3  13.4 

10.400 

21 

10  21  32.39 

9.4833 

9  52  47*3 

10.469 

22 

10  24     1.31 

2.4807 

9  42  17.1 

10437 

23 

10  26  30.07 

9.4781 

9  31  42.9 

10403 

24 

10  28  58.68 

9.4755 

N.  9  21     4.8 

10467 
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GKEENWICH  MEAN  TIME. 

• 

THE  MOON'S  BIGHT  ASCENSION  AND  DECLINATION. 

Hoar. 

RlgntA**en*km. 

DHL  for 
1  Minute. 

Declination. 

Din*,  for 
1  Minute. 

Hour. 

Right  Ascension. 

Din*,  for 
1  Minute. 

Declination. 

DOT.  for 
1  Minute. 

SI 

JNDA3 

r  29. 

TUESDAY  31. 

0 

b    id      • 
10  28  58.68 

B 

9.4755 

N.  9  2l'    fa 

If 

10467 

0 

h    m     t 
12  24  41.92 

B 

94501 

N.  0    4  45.6 

it 
11419 

] 

10  31  27.13 

9.4798 

9  10  22.9 

10.730 

1 

12  27    2.86 

94478 

S.  0    7    8.8 

11400 

2 

10  33  55.41 

9.4700 

8  59  37.2 

10.799 

2 

12  29  23.66 

94456 

0  19    2.4 

11.887 

3 

10  36  2&53 

9.4673 

8  48  47.9 

10.851 

3 

12  31  44,33 

94434 

0  30  55.2 

11479 

4 

10  38  51.49 

9.4040 

8  37  55.1 

10400 

4 

12  34    4.87 

94419 

0  42  47.1 

11.857 

5 

10  41  19.28 

9.40J8 

8  26  58.8 

10.900 

5 

12  36  25.28 

9.3391 

0  54  38.0 

11.840 

6 

10  43  46.91 

9.4501 

8  15  59.2 

11.091 

6 

12  .38  45.56 

94370 

1     6  27.9 

11.899 

7 

10  46  14.38 

9.4504 

8    4  56.3 

1|.075 

7 

12  4 1     5.72 

94349 

1   18  16.7 

11409 

8 

10  48  41.68 

9.4537 

7  53  50.2 

11.197 

8 

12  43  25.75 

94398 

1  30    4.2 

11.781 

9 

10  51     8.82 

9.4509 

7  42  41.1 

11.177 

9 

12  45  45.66 

94308 

1  41  50.4 

11.758 

10 

10  53  35.79 

9.4409 

7  31  29.0 

11.296 

10 

12  48    5.45 

94988 

1  53  35.2 

11.735 

1) 

10  56    2.60 

9.4454 

7  20  14.0 

11473 

11 

12  50  25.12 

94968 

2    5  18.6 

11.710 

12 

10  58  29.24 

9.4497 

7    8  56.2 

11419 

12 

12  52  44.67 

94948 

2  17    0.4 

11.683 

13 

1 1     0  55.72 

9.4309 

6  57  35.7 

11469 

13 

12  55    4.10 

94999 

2  28  40.6 

11456 

14 

1 1     3  22.03 

9.4371 

6  46  12.7 

11.404 

14 

12  57  23.42 

94910 

2  40  19.1 

11497 

15 

11     5  48.17 

9.4343 

6  34  47.2 

11.445 

15 

12  59  42.62 

9.3191 

2  51  55.8 

11497 

16 

11     8  14.15 

9.4310 

6  23  19.3 

11.485 

16 

13    2     1.71 

94173 

3    3  30.7 

11465 

17 

11  10  39.97 

9.4989 

6  11  49.0 

11.593 

17 

13    4  20.6*9 

94155 

3  15    3.6 

11439 

18 

11  13    5.62 

9.4309 

6    0  16.5 

11459 

18 

13    6  39.57 

94137 

3  26  34.5 

11.498 

19 

11  15  31.11 

9.4934 

5  48  41.9 

11493 

19 

13    8  58.34 

94119 

3  38    3.4 

11.463 

20 

11   17  56.43 

9.4907 

5  37    5.3 

11496 

20 

13  11  17.00 

94101 

3  49  30.1 

11.497 

21 

11  20  21.59 

9.4180 

5  25  26.8 

11457 

21 

13  1.3  35.55 

94083 

4    0  54.6 

11489 

22 

11  22  46J39 

9.4159 

5  13  46.5 

11.687 

22 

13  15  54.00 

94067 

4  12  16.8 

11451 

'23 

11  25  11.42 

9.4195 

N.  5    2    4.4 

11.715 

23 

13  18  12.35 

94050 

S.  4  23  36.7 

11411 

M< 

3NDA^ 

I  30. 

WEDNESD 

AY,  SI 

UPTEMBEB 

\    1. 

0 

•a 

11  27  36.09 
11  30    0.60 

9.4006 

N.  4  50  20.7 
4  38  35.5 

11.741 

0  |    13  20  30.60 

|     94033 

|&  4  34  54.1 

i     11409 

1 

9.4079 

11.766 

2 

11  32  24.95 

9.4045 

4  26  48.8 

11.790 

3 

11  34  49.14 

9.4018 

4  15    0.7 

11.619 

4 

11  37  13.17 

9.3999 

4    3  11.4 

11.831 

: 

1 1  39  37.04 
11  42    0.76 

9.3908 
9.3940 

3  51  21.0 
3  39  29.5 

11.849 
11467 

PHASES 

OF  T 

HE  MOON 

• 

7 
6 

11  44  24.32 
11  46  47.72 

2.3913 
9.3887 

3  27  37.0 
3  15  43.7 

11.889 
11.895 

j 

- 

9 

11  49  10.97 

94889 

3    3  49.6 

11.907 

d     h 

m 

10 

11  51  34.07 

94837 

2  51  54.8 

11.919 

J>  Firwt  Quart 

er    Aug 

uot      6      9 

62' 

11 
12 

11  53  57.01 
11  56  19.80 

94811 
94780 

2  39  59.3 
2  28    3.4 

11.998 
11.935 

O  Full  Moon 

•     .    . 

.    14      6    ' 

24.2 

13 

11  58  42.44 

94781 

2  16    7.1 

11.949 

<t  Last  Quart* 

31* .     .     . 

.    22      7 

41.8 

14 

12    1    4.93 

94730 

2    4  10.4 

11.947 

#  New  Moon 

•      •      • 

.    29      0 

54.3 

15 

12    3  27.27 

94719 

1  52  13.5 

11.949 

16 

12    5  4947 

Q4687 

1  40  16.5 

11  951 

J  \M 

17 

12    8  11.52 

94003 

1  28  19.4 

1  J  »fvl 

11459 

18 

12  10  33.43 

94640 

1  16  22.3 

11.951 

d       h 

19 

12  12  55.20 

94616 

1    4  25.3 

11447 

<t  Apogee.    • 

.  Aug 

list    15       1.7 

20 
21 

12  15  16.82 
12  17  38.30 

94599 
94509 

0  52  28.6 
0  40  32.2 

11.949 
11437 

29      1.0 

22 

12  19  59.64 

94546 

0  28  36.2 

11430 

23 

12  22  20.85 

94593 

0  16  40.6 

11.999 

24 

12  24  41.92 

94501 

N.  0    4  45.6 

11419  | 
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XIII 


GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES. 

Day  of  the 
*~           Month. 

Name  and  Direction 
of  Object. 

Noon. 

P.L. 

of 

Diff. 

HI*. 

P.L. 

of 

Diff. 

Vlh. 

P.L. 

of 

Diff. 

1X». 

P.  L. 

of 

Diff. 

Sun 

W. 

O           1        II 

18    4  10 

9384 

1$  49  35 

9391 

O          I        ii 

21  35    4 

9391 

23  20  33 

9393 

Mars 

E. 

50    4    2 

9168 

48  15  16 

8194 

46  26  39 

9900 

44  38  11 

3807 

Spica 

E. 

55    5  54 

8088 

53  13    9 

9937 

51  20  33 

9044 

49  26    6 

9858 

Aji  tores 

E. 

100  55  13 

8064 

99    3  18 

9968 

97  11  29 

9079 

95  19  47 

9077 

2 

Sun 

W. 

32    633 

8368 

33  51  16 

8309 

35  35  46 

9371 

37  20    2 

9381 

Mars 

E. 

35  39    1 

8967 

33  51  58 

8970 

32    5  14 

9984 

30  18  51 

9999 

Spica 

E. 

40    9  34 

8107 

3d  18  45 

8181 

36  28  18 

9136 

34  38  14 

9153 

Ail  tares 

E. 

86    343 

8U6 

84  13    8 

8188 

82  22  48 

9136 

80  32  44 

9148 

3 

Sun 

W. 

45  57  21 

8443 

47  39  54 

8457 

49  22    8 

9471 

51     4    2 

9486 

Antare* 

E. 

71  27    5 

8814 

69  38  59 

8990 

67  51  16 

3945 

66    3  56 

9969 

aAquito 

E. 

117  33  30 

8744 

115  57  49 

9739 

114  22    1 

9736 

112  46    9 

9735 

4 

Sun 

W. 

59  28  10 

8506 

61    7  53 

9569 

62  47  13 

9599 

64  26  10 

9616 

AnUres 

E. 

57  13  33 

8868 

55  28  49 

9371 

53  44  33 

9393 

52    0  47 

9413 

a  Aquifoe 

E. 

104  47  20 

9388 

103  11  55 

9786 

101  36  42 

9775 

100     1  41 

9785 

5 

Sun 

W. 

72  35    4 

8708 

74  11  41 

9719 

75  47  55 

9738 

77  23  45 

9755 

Jupiter 

W. 

22  25  32 

8447 

24    8    0 

9463 

25  50    5 

9479 

27  31  48 

9495 

Aii  tores 

E. 

43  29  46 

8680 

41  49  14 

9666 

40    9  19 

9584 

38  30    2 

9613 

a  Aquilee 

E. 

92  10  32 

8869 

90  37  13 

8869 

89    4  15 

9887 

87  31  39 

9904 

6 

Sun 

W. 

85  17  12 

mOWm 

86  50  46 

9858 

88  23  59 

9675 

89  56  50 

9899 

Jupiter 

W. 

35  54  42 

8676 

37  34  10 

8599 

39  13  16 

9608 

40  52    0 

9694 

Mars 

W. 

19  32  43 

8798 

21    7  14 

9604 

22  41  37 

9811 

24  15  50 

9691 

Spica 

W. 

18    9  56 

8788 

19  45  50 

9718 

21  22    4 

9707 

22  56  34 

9709 

a  AquilfB 

E. 

79  54  80 

8068 

78  24  20 

3093 

76  54  36 

3046 

75  25  20 

3069 

7 

Sun 

W. 

97  35  49 

8978 

99    637 

9988 

100  37    5 

3009 

102    7  15 

3018 

Jupiter 

w. 

49    028 

8699 

50  37    9 

8713 

52  13  31 

9798 

53  49  34 

9741 

Mars 

w. 

32    329 

8679 

33  36  15 

9899 

35    8  44 

9905 

36  40  57 

9917 

Spica 

w. 

31     1  17 

9719 

32  37  31 

9797 

34  13  35 

9735 

.35  49  28 

9744 

a  AquilfB 

E. 

68    624 

3197 

66  40  11 

3996 

65  14  31 

3954 

63  49  20 

3964 

Foioelbaut 

E. 

100  56  45 

8964 

99  25  47 

9975 

97  55    3 

9987 

96  24  34 

9998 

8 

Sun 

W. 

109  33  31 

3686 

111     1  55 

3101 

112  30    3 

3114 

113  57  55 

3197 

Jupiter 

W. 

61  45  18 

8868 

63  19  35 

9831 

64  53  36 

9633 

66  27  21 

9645 

Mars 

W. 

44  18    1 

8960 

45  48  39 

OOOQ 
XW3I 

47  19    2 

3004 

48  49  10 

3015 

Spica 

W. 

43  45  58 

9788 

45  20  32 

9609 

46  54  57 

9619 

48  29    9 

9891 

aAquUae 

E. 

56  53  20 

3468 

55  32    9 

3497 

54  11  42 

3540 

52  52    2 

3566 

Fomalhaut 

E. 

88  55  53 

3080 

87  26  55 

3074 

85  58  14 

3067 

84  29  49 

3101 

9 

Sun 

W. 

121  13  31 

3186 

122  39  57 

3198 

124    6    9 

3908 

125  32    9 

3919 

Jupiter 

W. 

74  12  23 

8901 

75  44  41 

9911 

77  16  46 

9990 

78  48  39 

9931 

Spica 

W. 

56  17    4 

8869 

57  50    2 

9878 

59  22  49 

9687 

60  55  25 

9695 

Mars 

W. 

56  16  18 

9071 

57  45    3 

3081 

59  13  36 

3091 

60  41  56 

3101 

a  Aquilee 

E. 

46  26  54 

3658 

45  12  52 

3985 

43  59  58 

3999 

42  48  17 

4077 

Fomalhaut 

E. 

77  11  51 

3171 

75  45    7 

3185 

74  18  40 

3900 

72  52  31 

3916 

10 

Jupiter 

W. 

86  25    3 

9975 

87  55  47 

9983 

89  26  21 

9991 

90  56  45 

9999 

Spica 

W. 

68  35  42 

9936 

70    7  15 

9943 

71  38  39 

3950 

73    9  54 

9958 
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• 

GREENWICH  MEAN  TIME. 

LUNAR  DISTAKCB8. 

• 

• 

•  of  the 

i 

Name  and  Direction 
of  Otrieot 

Midnight. 

P.L. 
of 

XV*- 

P.L. 
of 

xvm». 

P.L. 

of 

XXlh 

P.L. 

Of 

i 

*'•      X^»^JvVW# 

Diff. 

Diff. 

Diff. 

Diff. 

_  °    j    " 
25    559 

Sun 

W. 

mo 

O          1       II 

26  51  20 

9331 

2$  36  34 

9937 

30  2139 

9345 

Mars 

£. 

42  49  54 

9916 

41     1  50 

9995 

39  13  59 

9934 

37  26  22 

9945 

Spicn 

E. 

47  35  54 

9001 

45  43  54 

9971 

43  52  10 

9008 

42    0  43 

9094 

An  tares 

E. 

93  28  13 

•063 

91  36  48 

9090 

89  45  34 

9096 

87  54  32 

9107 

3 

Sent 

W. 

39    4    4 

9808 

40  47  50 

9404 

42  31  19 

9417 

44  14  29 

9490 

Mars 

E. 

28  32  50 

9315 

26  47  13 

9003 

25    2    2 

9353 

23  17  20 

9375 

Spica 

E. 

32  48  36 

9179 

30  59  27 

9193 

29  10  49 

9916 

27  22  45 

9941 

Antarea 

E. 

78  42  58 

9100 

76  53  30 

9179 

75    4  21 

9180 

73  15  32 

9900 

3 

Su* 

W. 

52  45  35 

9901 

54  26  47 

9517 

56    737 

9593 

57  48    5 

9549 

Ad  tarns 

E. 

64  17    0 

9979 

62  30  29 

9900 

60  44  24 

9314 

58  58  45 

9333 

n  Aquiloe 

E. 

111  10  16 

9730 

109  34  24 

9739 

107  58  36 

9744 

106  22  54 

9750 

4 

Sun 

W. 

66    4  43 

9833 

67  42  53 

9050 

69  20  40 

3907 

70  58    4 

9085 

Antares 

E. 

50  17  31 

9430 

48  34  46 

9450 

46  52  33 

9491 

45  10  53 

9504 

a  Aquilfle 

E. 

98  26  54 

9797 

96  52  22 

9810 

95  18    7 

9894 

93  44  10 

9838 

5 

Sun 

W. 

78  59  12 

9779 

80  34  16 

9790 

82    8  57 

9607 

83  43  16 

9895 

JUPITER 

W. 

29  13    8 

9H9 

30  54    5 

9097 

32  34  40 

9544 

34  14  52 

9560 

Antares 

E. 

36  51  25 

9044 

35  13  30 

9077 

33  3(1  19 

9719 

31  59  55 

9750 

a  Aquila? 

E. 

85  59  25 

9999 

84  27  34 

9949 

82  56    8 

9061 

81  25    6 

9061 

& 

Sun 

W. 

91  29  19 

9900 

93    1  27 

9994 

94  33  15 

9941 

96    4  42 

9957 

Jupiter 

W. 

42  30  23 

9030 

44    8  25 

9955 

45  46    6 

9069 

47  23  27 

9684 

Mars 

W. 

25  49  51 

9031 

27  23  38 

9943 

28  57  10 

9655 

30  30  27 

9866 

Spica 

W. 

24  35  11 

9701 

26  11  49 

9704 

27  48  24 

9707 

29  24  54 

9713 

a  Aq  ui  lee 

E. 

73  56  33 

3093 

72  28  15 

3118 

71     0  27 

3143 

69  33  10 

3169 

7 

Sim 

W. 

103  37    6 

3039 

105    6  39 

3047 

106  35  54 

3001 

108    4  51 

3075 

Jupiter 

W. 

55  25  19 

9750 

57    0  45 

9709 

58  35  53 

9769 

60  10  44 

9795 

Mars 

W. 

38  12  54 

9931 

39  44  34 

9049 

41  15  59 

9955 

42  47    8 

9968 

Spica 

W. 

37  25  10 

9753 

39    0  40 

9763 

40  35  57 

9779 

42  11    2 

9789 

aAquilee 

E. 

62  24  56 

3910 

61     1    3 

8950 

59  37  49 

3964 

58  15  14 

3490 

i 

Fomalhaut 

E. 

94  54  19 

3010 

93  24  19 

9993 

91  54  35 

3065 

90  25    6 

3048 

1    8 

Suit 

W. 

115  25  32 

3140 

116  52  53 

3159 

118  20    0 

3104 

119  46  52 

3175 

1 

Jupiter 

W. 

68    0  51 

9050 

69  84    6 

9008 

71    7    6 

9679 

72  39  52 

9891 

. 

Mars 

W. 

50  19    4 

3097 

51  48  43 

9099 

53  18    8 

3049 

54  47  20 

3000 

Spica 

W. 

50    3    9 

9031 

51  36  56 

9941 

53  10  31 

9050 

54  43  54 

9800 

aAquilee 

E. 

51  33  12 

3033 

50  15  13 

9083 

48  58    8 

3738 

47  42    1 

3795 

Fomalhaut 

E. 

63    1  40 

9114 

81  33  48 

9196 

80    6  12 

9149 

78  38  53 

3156 

9 

Sun 

W. 

126  57  56 

3999 

128  23  31 

3939 

129  48  54 

9946 

131  14    7 

3957 

Jupiter 

W. 

80  20  19 

9040 

81  51  47 

9050 

6323    3 

9958 

84  54    8 

9966 

i 

Spicn 
Mars 

W. 

62  27  50 

9904 

64    0    4 

9919 

65  32    7 

9990 

67    4    0 

9990 

i 

W. 

62  10    5 

3110 

63  38    2 

9190 

65    5  47 

3199 

66  33  21 

3138 

i 

a  Aquiloe 

E. 

41  37  53 

4103 

40  28  52 

4958 

39  21  20 

4969 

38  15  24 

4476 

Fomalhaut 

E. 

71  26  41 

3931 

70    1    9 

9947 

68  35  56 

9665 

67  11    3 

3981 

10 

Jupiter 

W. 

92  26  59 

9900 

93  57    4 

3614 

95  27    0 

9991 

96  56  47 

3097 

Spica 

W. 

74  40  59 

9905 

76  11  55 

9979 

77  42  48 

9978 

79  13  23 

9964 
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XV. 


GREENWICH  MEAN  TIME. 

• 

LUNAR  DISTANCES. 

• 

u 

5 

10 

Name  and  Direction 
of  Object. 

Mars                W. 

Noon. 

o        *      n 

68    0  45 

P.L. 

of 

Diff. 

m* 

P.L. 

of 

DiiT. 

VpL 

P.L. 

of 

Diff. 

IX*. 

P.L. 

of 

Diff. 

3147 

o       /      /» 

69  27  58 

3156 

O          1       II 

70  55    1 

3163 

7^21  55 

3170 

An  tares 

W. 

24  15  21 

25  39  34 

3986 

27    4  26 

3938 

28  29  50 

3917 

i 

Fomalhaut 

E. 

65  46  29 

aott 

64  22  15 

3316 

62  58  22 

3336 

61  34  51 

3364 

i 

a  Pegasi 

E. 

80  14  26 

3910 

78  48  29 

3991 

77  22  45 

9939 

75  57  14 

3944 

u 

Jupiter 

W. 

98  26  26 

3034 

99  55  57 

3039 

101  25  21 

3046 

102  54  37 

3069 

Spica 
Mars 

W. 

80  43  56 

9900 

82  14  21 

9907 

83  44  38 

3009 

85  14  48 

3007 

W. 

79  34    9 

3906 

81     0  11 

3913 

82  26    5 

3990 

83  51  51 

3995 

An  tares 

W. 

35  41  53 

3156 

37    8  56 

3148 

38  36    7 

3143 

40    3  24 

3138 

Fomalhaut 

E. 

54  43  10 

3486 

53  22    8 

3491 

52    1  34 

3619 

50  41  31 

3649 

a  Pegasi 

E. 

68  53  12 

3306 

67  29    8 

3319 

66    5  19 

3334 

64  41  47 

'    3349 

12 

Spica 

W. 

92  44     J 

3033 

94  13  33 

3037 

95  43    0 

3049 

$7  12  21 

3046 

Antares 

W. 

47  20  50 

3198 

48  48  26 

3197 

50  16    3 

3197 

51  43  40 

3196 

i 

Fomalhaut 

E. 

44  10    9 

3733 

42  53  57 

3779 

41  38  33 

3899 

40  24     1 

3885 

«  Pegasi 
a  Anctis 

E. 

57  48  33 

3439 

56  26  53' 

3469 

55    5  35 

3471 

53  44  39 

3494 

i 

E. 

100  23  25 

3156 

96  56  22 

3156 

97  29  22 

9161 

96    2  26 

3164 

1 

|  13 

A  ti  tares 

W. 

59     1  49 

3197 

60  29  26 

3198 

61  57    2 

3198 

63  24  38 

9199 

Fomalhaut 

E. 

34  27  25 

4967 

33  20    2 

4379 

32  14  15 

4491 

31  10  15 

4695 

1 

or  Pegasi 

E. 

47    6  38 

uOafo 

45  48  34 

3669 

44  31    6 

3096 

43  14  17 

3738 

a  Arietis 

E. 

88  48  45 

3189 

87  22  12 

3184 

85  55  44 

9188 

84  29  20 

3191 

14 

A  u  tares 

W. 

70  42  25 

3139 

72    9  56 

3139 

73  37  27 

3199 

75    4  58 

3133 

> 

a  AquiUe 

W. 

32  45  22 

HOOD 

raw 

33  38  30 

6197 

34  33  47 

4974 

35  31    3 

4838 

i 

a  Arietis 

E. 

77  18  20 

3908 

75  52  20 

3911 

74  26  24 

3916 

73    0  33 

3919 

15 

Antares 

W. 

82  22  26 

3133 

83  49  55 

3133 

85  17  24 

3133 

86  44  53 

3133 

a  Aquilae 

W. 

40  41  59 

4349 

41  48  13 

4980 

42  55  34 

4903 

44    3  57 

4144 

a  Arietis 

E. 

65  52  26 

3940 

64  27    4 

3944 

63    1  47 

3948 

61  36  35 

3953 

1 

Aldebarati 

E. 

97  44  46 

3060 

96  15  58 

3089 

94  47  10 

9069 

93  18  22 

3089 

16 

An  tares 

W. 

94    2  28 

3130 

95  30    1 

3199 

96  57  35 

3198 

98  25  11 

3197 

1 

a  Aquilce 

W. 

49  58  43 

3913 

51  11  50 

3676 

52  25  34 

3843 

53  39  52 

3819 

a  Arietis 

E. 

54  32  13 

3984 

53    7  43 

3999 

51  43  22 

3300 

50  19  10 

3308 

Aldcberaii 

E. 

85  54  16 

3065 

84  25  24 

3064 

82  56  31 

3063 

'81  27  36 

3080 

17 

a  Aquilas 

W. 

59  58  43 

3685 

61  15  46 

3663 

62  33  12 

3644 

63  50  59 

3696 

a  Arietis 

E. 

43  21    2 

3366 

41  58    7 

3383 

40  35  31 

3401 

39  13  16 

3491 

A 1  debars  n 

E. 

74    2  22 

3040 

72  33  10 

3047 

71    3  55 

3043 

69  34  36 

3039 

18 

a  Aquilee 

W. 

70  24  35 

3545 

71  44  10 

3530 

73    4     1 

3516 

74  24    7 

3604 

Fomalhaut 

W. 

37  42    0 

3960 

38  54  29 

3887 

40    8    2 

3898 

41  22  35 

3776 

a  Pegasi 
Aldeoaran 

W. 

25  57    2 

5177 

26  51  41 

4964 

27  49  13 

4760 

28  49  22 

4699 

E. 

62    6  47 

3018 

60  36  57 

3013 

59    7    0 

3007 

57  36  56 

3001 

19 

Fomalhaut 

W. 

47  47  59 

3563 

49    7  14 

qua 
OQ9RS 

50  27    7 

3496 

51  47  36 

3465 

1 

a  Pegasi 
Aldeoaran 

W. 

34  21  50 

4006 

35  33  25 

3999 

36  46  22 

3848 

38    035 

3780 

E. 

50    4  42 

9968 

48  33  49 

9961 

47    2  47 

9953 

45  31  35 

9945 

i 

Saturn 

E. 

89  42  46 

3018 

88  12  55 

3009 

86  42  54 

9001 

85  12  43 

3993 

i 

Pollux 

E. 

94    1    7 

3040 

92  31  44 

9093 

91    2  12 

3096 

89  32  31 

3018 

V«mrs 

E. 

101  35  0 

9435 

100  14  18 

9699 

96  82  31 

9416 

97  30  33 

3407 

XVL 
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• 

GREENWICH  MEAN  TIME. 

• 

* 

LUNAR  DISTANCED 

• 

Name  and  Direction 

Midnight. 

P.L. 
of 

XV*- 

P.L. 
of 

xvm» 

P.  L. 

of 

XXP» 

P.L. 
of 

i 
10 

OI  UDjCCt. 

Diff. 

Diff. 

DiA 

Diff. 

Mars 

W. 

O          1        II 

73  48  40 

3178 

O         $       ii 

75  15  15 

3186 

O          1        f 

76  41  41 

3193 

O         t       ii 

78    7  59 

3199 

Antares 

w. 

29  55  39 

3100 

31  21  49 

3184 

32  48  17 

3173 

34  14  59 

3163 

Fomalhaut 

E. 

60  11  42 

3375 

58  48  57 

3396 

57  26  36 

3418 

56    4  40 

3441 

a  Pegasi 

E. 

74  31  57 

3966 

73    6  54 

3968 

71  42    5 

3981 

70  17  31 

3994 

11 

Jupiter 

W. 

104  23  46 

3067 

105  52  48 

3069 

107  21  44 

3068 

108  50  33 

3073 

8pica 

W. 

86  44  52 

3013 

88  14  49 

3018 

89  44  39 

3093 

91  14  23 

3098 

)  Mars 

W. 

85  17  30 

3931 

86  43    2 

3936 

88    8  28 

3949 

89  33  48 

3947  ; 

i         1  An  tares 

W. 

41  30  47 

3135 

42  58  14 

3133 

44  25  44 

3131 

45  53  16 

3199  ; 

;         |  Fomalhaut 

E. 

49  22     1 

3580 

48    3    5 

3614 

46  44  46 

3650 

45  27    6 

3691  ; 

*           a  Pegasi 

1                     ' 

E. 

63  18  32 

3366 

61  55  35 

3379 

60  32  55 

3396 

59  10  34 

.  3414 

1   12  '  Spica 

W. 

98  41  37 

3060 

100  10  48 

3063 

101  39  55 

3057 

103    8  57 

3061 

i 

Antares 

W. 

53  11  18 

31S6 

54  38  56 

3196 

56    6  34 

3196 

57  34  12 

3197 

i 

Fomalhaut 

E. 

39  10  26 

3946 

37  57  53 

4015 

36  46  28 

4089 

35  36  16 

4174 

cr  Pegasi 

E. 

52  24    8 

3617 

51     4    3 

3549 

49  44  25 

3568 

48  25  16 

3597 

E. 

94  35  34 

3168 

93    8  46 

3171 

91  42    2 

3174 

90  15  22 

3177 

13 

Antares 

W. 

64  52  13 

3199 

66  19  47 

3130 

67  47  20 

3130 

69  14  53 

3131 

Fomalhaut 

E. 

30    8  12 

4776 

29    8  18 

4965 

28  10  47 

5158 

27  15  54 

5393 

a  Pejrasi 

E. 

41  58  10 

3769 

40  42  49 

3899 

39  28  17 

3689 

38  14  39 

3940 

a  Arietia 

E. 

83    3    0 

3194 

81  36  44 

3198 

80  10  32 

3901 

78  44  24 

3904 

1  14 

Antares 

W. 

76  32  28 

3133 

77  59  58 

3133 

79  27  28 

3133 

80  54  57 

3133 

i 

a  Aquil®    . 

W. 

36  30    8 

4716 

37  30  54 

4607 

38  33  13 

4509 

39  36  57 

4491 

i 

a  Arietis 

E. 

71  34  46 

3993 

70    9    4 

3996 

68  43  26 

3931 

67  17  53 

3936 

15 

Antares 

W. 

88  12  23 

3133 

89  39  53 

3139 

91    7  24 

3131 

92  34  56 

3131 

a  Aquil® 

W. 

45  13  16 

4069 

46  23  28 

4039 

47  34  29 

3993 

48  46  15 

3951 

a  Arietis 

E. 

60  11  29 

3959 

58  46  30 

3966 

57  21  37 

3970 

55  56  51 

3977  i 

Aldebaran 

E. 

91  49  34 

3069 

90  20  46 

3068 

88  51  57 

3087 

87  23    7 

3066 

r              ! 

1  16     Antares 

W. 

99  52  48 

3196 

101  20  26 

3194 

102  48    6 

3193 

104  15  48 

3191 

| 

a  Aquil* 

W. 

54  54  42 

3783 

56  10    2 

3756 

57  25  50 

3731 

58  42    4 

3708 

1           a  Arietia 

E. 

48  55    8 

3318 

47  31  17 

3396 

46    7  38 

3340 

44  44  13 

3359 

1 

Aldebaran 

E. 

79  58  38 

3066 

76  29  38 

3057 

77    0  36 

3056 

75  31  31 

3061 

17 

u  Aquil® 

W. 

65    9    5 

3609 

66  27  30 

3591 

67  46  14 

3575 

69    5  16 

3559 

crAnetis 

E. 

37  51  23 

3444 

36  29  56 

3470 

35    8  58 

3498 

33  48  32 

3539 

I  Aldebaran 

E. 

68    5  12 

3036 

66  35  43 

3039 

65    6  10 

3097 

63  36  31 

3093 

18  |  aAquilee 

W. 

75  44  27 

3491 

77    5     1 

3479 

78  25  49 

3466 

79  46  51 

3454 

Fomalhaut 

W. 

42  38    3 

3796 

43  54  23 

3680 

45  11  31 

3638 

46  29  24 

3599 

a  Pegesi 
|  Aldebaran 

W. 

29  51  54 

4444 

30  56  36 

4314 

32    3  16 

4198 

33  11  44 

4096 

E. 

56    6  45 

9998 

54  36  27 

9989 

53    6    1 

9989 

51  35  26 

9975 

19 

Fomalhaut 

W. 

53    8  39 

3437 

54  30  14 

3409 

55  52  20 

3389 

57  14  57 

3357 

j 

or  Pegasi 

W. 

39  15  58 

3716 

40  32  26 

3663 

41  49  53 

3610 

43    8  16 

3569 

Aldebaran 

E. 

44    0  13 

9936 

42  28  40 

9997 

40  56  55 

9918 

39  24  59 

9906 

Saturn 

E. 

83  42  21 

9984 

62  11  48 

9975 

80  41    4 

9966 

79  10    9 

9967 

1 

Pollux 

E. 

88    2  40 

3009 

86  32  38 

3000 

85    2  25 

9991 

63  32    1 

9981 

Vsicus 

E. 

96    6  24 

3398 

94  46    5 

! 

8388 

93  23  35 

3978 

92    0  53 

3367  | 

1 

1 
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XVIL 


• 

GREEN  WlOtf  MEAN  TIME. 

LUNAB  DI8TAK0B6. 

• 

• 

P.L. 

P.L. 

P.L. 

• 

P.L. 

©  S 

Name  and  Direction 

Noon. 

of 

m»- 

of 

VB^ 

Of 

IX* 

•f 

o 

5* 

19 

of  Object. 

Diff. 

Da* 

Diff. 

dut. 

Sun 

E. 

O           i         II 

128  17  49 

3388 

O          1         II 

126  54  10 

3319 

125  30  21 

3311 

12!   6  2S 

9361 

20 

Fomalhatit 

W. 

58  38    3 

3998 

60    1  37 

3908 

$1  25  38 

3996 

62  50    6 

3965 

a  Pegnsi 
AldebarHii 

W. 

44  27  32 

3517 

45  47  37 

3475 

47    8  29 

3436 

48  30    5 

3399 

E. 

37  52  50 

9898 

36  20  29 

9888 

34  47  55 

9877 

33  15    7 

9866 

Saturn 

E. 

77  39    2 

9946 

76    7  42 

9936 

74  96    9 

9995 

73    4  22 

9915 

Pollux 

E. 

82    1  25 

9973 

80  30  38 

9963 

78  59  39 

9953 

77  28  27 

8948 

Venus 

E. 

90  37  59 

3367 

89  14  53 

3345 

87  51  33 

8939 

86  27  59 

3390 

Sun 

E. 

117    3  40 

3951 

115  38  31 

3940 

114  13    9 

9989 

112  47  34 

3917 

21 

Fomalhaut 

W. 

69  58  43 

3161 

71  25  39 

9141 

72  52  59 

3198 

74  20  42 

3103 

a  Pegasi 

W. 

55  28    2 

3938 

56  53  26 

3810 

58  19  23 

3183 

59  45  53 

3157 

Saturn 

E. 

65  21  53 

9855 

63  48  36 

8848 

62  15    3 

8898 

60  41  12 

9815 

Pollux 

E. 

69  49  10 

9890 

68  16  38 

8678 

66  43  51 

8867 

65  10  50 

9856 

Venus 

E. 

79  26  30 

3954 

78    1  25 

9840 

76  36    3 

9885 

75  10  24 

3810 

Sun 

E. 

105  35  56 

3159 

104    6  49 

9137 

102  41  24 

3198 

101  13  42 

3109 

22 

Fomalhaut 

W. 

81  44  57 

3019 

83  14  55 

8904 

84  45  15 

8977 

86  15  56 

9960 

a  Pegasi 
a  Arietis 

W. 

67    6    4 

3034 

68  35  35 

3911 

70    5  84 

8669 

71  36    1 

9966 

W. 

24  30    0 

3618 

25  48  15 

3499 

27    8  40 

9896 

28  31     1 

3366 

Saturn 

E. 

52  47  30 

9744 

51  11  49 

9189 

49  35  48 

8714 

47  59  27 

9698 

Pollux 

E. 

57  22    4 

9796 

55  47  33 

8187 

54  12  48 

8176 

52  37  49 

8765 

Venus 

E. 

67  57  32 

3130 

66  29  59 

3114 

65    2    6 

3086 

63  33  52 

3078 

Sun 

E. 

93  50  35 

3030 

92  20  59 

3913 

90  51    2 

9896 

89  20  44 

9978  * 

23 

a  Pegasi 
a  Arietis 

W. 

79  15    6 

9861 

80  48  15 

9849 

82  21  49 

9881 

83  55  49 

9808 

W. 

35  45  22 

9985 

37  15  53 

9937 

38  47  25 

8699 

40  19  54 

9850 

i 

Saturn 

E. 

39  52  28 

9681 

38  14    1 

9904 

36  35  12 

9680 

34  56    2 

9674 

Pollux 

E. 

44  39  25 

8716 

43    3    7 

9710 

41  26  40 

8704 

39  50    5 

9096 

Vekus 

E. 

56    7  14 

9989 

54  36  47 

9970 

53    5  57 

8661 

51  34  43 

9938 

Sun 

E. 

81  43  42 

8869 

80  11    9 

9970 

78  88  12 

9658 

77    4  51 

8638 

24 

rc  Arietis 

W. 

48  14  54 

8974 

49  52    9 

9943 

51  90    5 

8614 

53    8  41 

9666 

Venus 

E. 

43  52  31 

9837 

42  18  51 

9818 

40  44  47 

8800 

39  10  19 

9761 

Sun 

E. 

69  11  53 

9737 

67  36    2 

8718 

65  59  46 

9998 

64  23    4 

8679 

25 

a  Arietis 

W. 

61  30  51 

9460 

63  13    0 

8438 

64  55  41 

8415 

66  38  54 

8394 

Aldebaran 

W. 

27  46  13 

8880 

29  32  42 

8863 

31  19  96 

8846 

33    6  55 

9989 

Venus 

E. 

31  11  56 

9698 

29  35    6 

9970 

27  57  54 

8669 

26  20  21 

9646 

Sun 

E. 

56  13    6 

8685 

54  33  50 

9666 

52  54    9 

8648 

51  14    3 

9530 

26 

or  Arietis 

W. 

75  22  15 

8999 

77    8  16 

9683 

78  54  41 

9666 

80  41  30 

9951 

Aldebaran 

W. 

42    9  37 

9151 

43  59  19 

8196 

45  49  24 

9191 

47  39  51 

9107 

Sun 

E. 

42  47  24 

8445 

41    4  54 

8430 

3922    2 

8415 

37  38  48 

8400 

27 

a  Arietis 

W. 

89  40  53 

8187 

91  29  40 

8177 

93  18  42 

9167 

95    7  59 

8159 

Aldebaran 

W. 

56  57    6 

8047 

58  49  27 

8036 

60  42    5 

8886 

63  34  58 

8017 

Sun 

E. 

26  57  39 

9335 

27  12  31 

8684 

25  27    6 

8613 

23  41  26 

8304 

31 

Sun 

W. 

27  46  34 

9373 

29  30  48 

9987 

31  14  42 

8401 

32  58  16 

8416 

An  tares 

E. 

62  53  25 

9165 

61    4    4 

9189 

50  15    7 

8197 

57  26  35 

8815 

a  Aquilee 

E. 

109  53  39 

8609 

106  14  56 

9610 

106  36  15 

9614 

104  57  39 

8886 

xvm. 


AUGUST,    1886. 


145 


- 

GREENWICH  MEAN  TIME. 

LUH 

AB  DISTANCES. 

h 

P.L. 

P.L. 

P.L. 

P.L. 

w 

19 

Name  and  Direction 
of  Object. 

Midnight. 

of 
DIff. 

XV*. 

of 

DHL 

xvm*. 

of 
DUE, 

XXI*. 

of 
Difl. 

A    - 

12f  \1  55 

Sun 

E. 

O        ±        tl 

122  42  12 

9993 

9969 

119  53  26' 

3979 

11$  26  36* 

9988 

20 

Fomalhaut 

W. 

64  14  59 

3943 

65  40  17 

3991 

67    6    1 

9900 

68  32  10 

9180 

a  Pegfisi 

W. 

49  52  23 

3363 

51  15  22 

3330 

52  38  59 

3998 

54    3  13 

3969 

A  Idebaran 

E. 

31  42    4 

9855 

30    8  47 

9843 

28  35  15 

9831 

27    1  28 

9819 

Saturn 

E. 

71  32  22 

9904 

70    0    6 

9999 

68  27  39 

9680 

66  54  54 

9667 

Pollux 

E. 

75  57    2 

9999 

74  25  24 

9999 

72  53  33 

9911 

71  21  28 

9901 

Venus 

E. 

85    4  11 

3308 

83  40    9 

9895 

82  15  52 

3989 

80  51  19 

3969 

Sun 

E. 

111  21  45 

3904 

109  55  41 

3199 

108  29  22 

3178 

107    2  47 

3165 

21 

Fomalhaut 

W. 

75  48  48 

3084 

77  17  17 

3066 

78  46    8 

9048 

80  15  21 

9030 

i 

a  Prgasi 

W. 

61  12  54 

3131 

62  40  26 

3105 

64    8  29 

3081 

65  37    2 

3067 

i 

Saturn 

E. 

59    7    4 

9801 

57  32  38 

9788 

55  57  54 

9773 

54  22  51 

9790 

Pollux 

E. 

63  37  &i 

9845 

62    4    5 

9633 

60  30  20 

9891 

58  56  20 

9909 

Venus 

E. 

73  44  27 

3195 

72  18  12 

3179 

70  51  38 

3163 

69  24  45 

3147 

Sun 

E. 

99  45  43 

3093 

98  17  25 

3078 

96  48  48 

3061 

95  19  51 

3046 

22 

Fomalhaut 

W. 

87  46  59 

9949 

89  18  24 

9996 

90  50  10 

9910 

92  22  16 

9894 

i 

a  Pcgasi 

W. 

73    6  56 

9945 

74  38  18 

9994 

76  10    7 

9909 

77  42  23 

9881 

I 

a  Arietis 

W. 

29  55    5 

3998 

31  20  41 

3158 

32  47  40 

3099 

34  15  56 

9038 

• 

Saturn 

E. 

46  22  45 

9684 

44  45  43 

9667 

43    8  19 

9959 

41  30  34 

9699 

Pollux 

E. 

51     2  35 

9754 

49  27    7 

9744 

47  51  26 

9735 

46  15  32 

9796 

Venus 

E. 

62    5  16 

3061 

60  36  19 

3043 

59    7    0 

3095 

57  37  18 

3097 

Sun 

E. 

87  50    4 

9961 

86  19    2 

9943 

84  47  38 

9996 

83  15  51 

9909 

23 

aPegasi 
a  Arietis 

W. 

85  30  14 

9783 

87    5    4 

9765 

88  40  18 

9747 

90  15  56 

9799 

W. 

41  53  17 

9811 

43  27  31 

9774 

45    2  33 

9739 

46  38  21 

9709 

1 

Saturn 

E. 

33  16  31 

9559 

31  36  39 

9543 

29  56  26 

9599 

28  15  53 

9615 

I 

Pollux 

E. 

38  13  23 

9695 

36  36  37 

9995 

34  59  50 

9697 

3323    6 

9701 

Venus 

E. 

50    3    5 

9913 

48  31    3 

9894 

46  58  37 

9875 

45  25  46 

9856 

1 
| 

Sun 

E. 

75  31     5 

9813 

73  56  54 

9795 

72  22  19 

9775 

70  47  19 

9759 

<  24 

a  Arietis 

W. 

54  47  55 

9559 

56  27  46 

9533 

58    8  13 

9006 

59  49  15 

9484 

I 

Venus 

E. 

37  35  26 

9763 

36    0    9 

9744 

34  24  28 

9797 

32  48  24 

9799 

♦ 

Sun 

E. 

62  45  56 

9660 

61     8  22 

9649 

59  30  22 

9699 

57  51  57 

9999 

35 

a  Arietis 

vr. 

68  22  37 

9373 

70    6  50 

9854 

71  51  31 

9935 

73  36  40 

9917 

I 

Aldebaran 

W. 

34  54  39 

9913 

36  42  47 

9196 

38  31  20 

9189 

40  20  17 

9195 

1 

Venus 

E. 

24  42  27 

9631 

23    4  14 

9616 

21  25  44 

9808 

19  47    0 

9691 

Sun 

E. 

49  33  31 

9519 

47  52  35 

9495 

46  11  15 

9478 

44  29  31 

9499 

j  26 

a  Arietis 

W. 

82  28  42 

9937 

84  16  15 

9993 

86    4    9 

9910 

87  52  22 

9199 

i 

Aldebaran 

W. 

49  30  39 

9094 

51  21  47 

9081 

53  13  15 

9969 

55    5    2 

9959 

i 

8un 

E. 

35  55  13 

9369 

34  11  18 

9379 

3227    3 

9959 

30  42  30 

9947 

27 

a  Arietis 

W. 

96  57  29 

9151 

98  47  10 

9145 

100  37    0 

9141 

109  26  57 

9197 

Aldebaran 

W. 

64  28    5 

9009 

66  21  25 

9001 

68  14  57 

1994 

70    8  41 

1997 

Sun 

E. 

21  55  32 

9995 

20    9  25 

9987 

• 

18  23    6 

9979 

16  36  36 

9979 

31 

Sun 

W. 

34  41  28 

9431 

36  24  18 

9447 

38    646 

9494 

39  48  50 

9499 

Antares 

E. 

55  38  30 

9933 

53  50  52 

9953 

52    343 

9974 

50  17    5 

9999 

i 

a  AquiUe 

E. 

103  19  11 

9096 

101  40  52 

100    9  44 

9649 

96  91  50 

9959 

10 
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I. 


AT  GREENWICH  APPARENT  NOON. 


• 

M 

£ 

s 

g 

► 

* 

• 

• 

3 

3 

%4 

%4 

O 

O 

Z 

1 

Wed. 

Thur. 

2 

Frid. 

3 

Sat. 

4 

SUN. 

5 

Mod. 

6 

Tues. 

7 

Wed. 

8 

Thur. 

9 

Frid. 

10 

Sat. 

11 

SUN. 

12 

Mod. 

13 

Tues. 

14 

Wed. 

15 

Thur. 

16 

Frid. 

17 

Sat 

18 

SUN. 

19 

Mod. 

20 

Tues. 

21 

Wed. 

22 

Thur. 

23 

Frid. 

24 

Sat 

25 

SUN. 

26 

Mod. 

27 

Tues. 

28 

Wed. 

29 

Thur. 

30 

Frid. 

31 

THE  SUN'S 


Apparent 
Bight  Attention. 


h      m      s 

10  42  9.45 
10  45  47.05 

10  49  24.35 

10  53  1.39 

10  56  38.17 

11  0  14.70 

11  3  51.00 

11  7  27.11 

11  11  3.03 

11  14  38.75 

11  18  14.40 

11  21  49.90 

11  25  25.29 

11  29  0.61 

11  32  35.89 

11  36  11.15 

11  39  46.40 

11  43  21.68 

11  46  57.00 

11  50  32.38 

11  54  7.84 

11  57  43.41 

12  1  19.10 
12  4  54.94 

12  8  30.95 

12  12  7.14 

12  15  43.52 

12  19  20.12 

12  22  56  96 

12  26  34.04 


Din*,  for 
lHonr. 


s 
9.073 

9.060 

9.049 

9.038 
9.087 
9.017 

9.008 
9.000 
8.993 

8.987 
8.981 
8.976 

8.973 
8.971 
8.970 

8.970 
8.970 
8.971 

8.973 
8.976 
8.980 

o.96u 
8.991 
8.997 

9.004 
9.012 
9.081 

9.030 
9.040 
9.051 


12  30  11.38      9.068 


Apparent 
Declination. 


#» 


N.  8  13  26.7 
7  51  34.3 
7  29  34.2 

7  7  26.9 
6  45  12.8 
6  22  52.2 

6  0  25.2 
5  37  52.3 
5  15  13.8 

4  52  30.1 
4  29  41.5 
4  6  48.2 

3  43  50.5 
3  20  48.7 
2  57  43.3 

2  34  34.5 
2  11  22.7 

1  48  8.1 

1  24  51.1 
1  1  32.0 
0  38  11.1 

N.  0  14  48.7 

S.  0  8  34.8 

0  31  59.0 

0  55  23.6 

1  18  48.3 

1  42  12.6 

2  5  36.3 
2  28  58.8 
2  52  19.9 

S.  3  15  39.2 


Dift  for 
lHoor. 


-54.58 
54.85 
55.16 

-55.45 
55.73 
56.01 

-56.85 
56.49 
56.78 

-56.93 
57.18 
57.31 

-57.48 
57.64 
57.79 

-57.98 
58.04 
58.15 

-58.85 
58.33 
58.40 

-58.45 
58.49 
58.51 

-58.58 
58.51 
58.49 

-58.45 
58.40 
58.33 

-58.86 


Semi- 
diameter. 


a 


5  53.72 

5  53.96 

5  54.20 

5  54.44 

5  54.68 

5  54.93 

5  55.18 

5  55.43 

5  55.68 

5  55.93 

5  56.19 

5  56.45 


56.71 
56.96 
5  57.22 


5  57.48 
5  57.74 
5  58.00 

5  58.26 
5  58.52 
5  58.78 

5  59.04 
5  59.31 
5  59.57 

• 

5  59.84 

6  0.11 
6    0.38 


6 
6 


0.65 
0.93 
6     1.21 


16     1.49 


Sidereal 
Time  of 
Semi- 
diameter 
Passing 
Meridian 


64.41 
64.37 
64.33 

64.29 
64.25 
64.22 

64.19 
64.16 
64.14 

64.12 
64.11 
64.09 

64.08 
64.07 
64.07 

64.06 
64.06 
64.06 

64.06 
64.07 
64.08 

64.09 
64.11 
64.13 

64.16 
64.19 
64.22 

64.25 
64.29 
64.33 

64.37 


Equation  of 

Time, 

to  be 
Subtracted 

from 
Apparent 

Time. 


m 


8 


0    7.93 
0  26.84 

0  46.03 

1  5.49 
1  25.21 

1  45.18 

2  5.37 
2  25.76 

2  46.33 

3  7.08 
3  27.96 

3  48.96 

4  10.05 
4  31.22 

4  52.44 

5  13.68 
5  34.92 

5  56.14 

6  17.31 
6  38.43 

6  59.47 

7  20.39 

7  41.18 

8  1.83 

8  22.32 

8  42.63 

9  2.74 

9  22.63 

9  42.29 

10     1.71 

10  20.87 


Diff.  for 
1  Hour. 


e 
0.781 

0.794 

0.805 

0.816 
0.887 
0.837 

0.846 
0.854 
0.861 

0.867 
0.873 
0.878 

0.881 
0.883 
0.884 

0.884 
0.884 
0.883 

0.881 
0.878 
0.874 

0.869 
0.863 
0.857 

0.850 
0.848 
0.833 

0.884 
0.814 
0.803 

0.798 


Nom— The  mean  time  of  aemidiameter  passing  may  be  found  by  subtracting  0M8  from  the  sidereal  time. 

The  sign  —  prefixed  to  the  hourly  change  of  declination  indicates  that  north  declinatlona  are  decreasing; 
south  declinations,  increasing. 
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AT  GEEEKW10H  MEAN  NOOK. 


I 

I 

Q 


Wed. 
Thur. 
Frid. 

Sat. 

SUN. 

Mon. 

Tues. 
Wed. 
Thur. 

Frid. 

Sat. 

SUN. 

Mon. 

Tues. 

Wed. 

Thur. 

Frid. 

Sat. 

SUN. 

Mon. 

Tues. 

Wed. 
Thur. 
Frid. 

Sat. 

SUN. 

Mon. 

Tues. 
Wed. 
Thur. 

Frid. 


3 

a 
o 

o 


p 


1 

2 
3 

4 
5 
6 

7 
8 
9 

10 
11 
12 

13 
14 
15 

16 
17 
18 

19 
20 
21 

22 
23 
24 

25 
26 
27 

28 
29 
30 
31 


THE  SUN'S 


Apparent 
Bight  Ascension. 


h      no        s 

10  42  9.46 

10  45  47.11 

10  49  24.46 

10  53  1.55 

10  56  38.38 

11  0  14.96 

11  3  51.31 

11  7  27.47 

11  11  3.44 

11  14  39.24 

11  18  14.91 

11  21  50.46 

11  25  25.91 

11  29  1.28 

11  32  36.61 

11  36  11.92 

11  39  47.23 

11  43  22.56 

11  46  57.93 

11  50  33.36 

11  54  8.88 

11  57  44.50 

12  1  20.25 
12  4  56.15 

12    8  32.21 

12  12  8.45 

12  15  44.89 

12  19  21.54 
12  22  58.43 

12  26  35.56 

12  30  12.95 


Ditt  for 
1  Hour. 


8 

9.075 
9.062 
9.051 

9.040 
9.0*29 
9.019 

9.010 
9.002 
8.995 

8.989 
8.983 
8.978 

8.975 
8.973 
8.972 

8.972 
8.972 
8.973 

8.975 

8.978 
8.962 

8.967 
8.993 
8.999 

9.006 
9.014 
9.023 

9.032 
9.042 
9.053 

9.064 


Apparent 
Declination. 


it 


N.  8  13  26.7 
7  51  34.0 
7  29  33.6 

7  7  26.0 
6  45  11.6 
6  22  50.6 

6  0  23.3 
5  37  50.1 
5  15  11.3 

4  52  27.2 
4  29  38.2 
4     6  44.5 

3  43  46.5 
3  20  44.4 
2  57  38.6 

2  34  29.5 
2  11  17.3 
1  48    2.4 

1  24  45.0 
1  1  25.5 
0  38    4.3 

N.   0  14  41.6 

S.    0    8  42.2 

0  32    6.8 

0  55  31.8 

1  18  56.8 

1  42  21.5 

2  5  45.5 
2  29  8.3 
2  52  29.7 

S.    3  15  49.3 


Diff.  for 
1  Honr. 


-54.53 

54.86 
55.17 

-55.46 
55.74 
56.01 

-56.26 
56.50 
56.73 

-56.94 
57.14 
57.33 

-57.50 
57.66 
57.81 

-57.94 
58.06 
58.17 

-58.27 
58.35 
58.42 

-58.47 
58.51 
58.53 

-58.54 
58.53 
58.51 

-58.47 
58.42 
58.35 

-68.27 


Equation  of 

Time, 

to  be 

Added  to 

Mean  Time. 


m        a 

0    7.93 
0  26.84 

0  46.04 

1  5.50 
1  25.22 

1  45.20 

2  5.40 
2  25.79 

2  46.37 

3  7.12 
3  28.01 

3  49.01 

4  10.11 
4  31.29 

4  52.51 

5  13.76 
5  35.00 

5  56.22 

6  17.40 
6  38.52 

6  59.55 

7  20.49 

7  41.29 

8  1.94 

8  22.43 

8  42.75 

9  2.86 

9  22.76 

9  42.42 

10     1,84 

10  21.00 


Dift  for 
1  Honr. 


a 
0.781 
0.794 
0.805 

0.816 
0.827 
0.837 

0.846 
0.854 
0.861 

0.867 
0.873 
0.878 

0.881 
0.883 
0.884 

0.884 
0.884 
0.883 

0.881 
0.878 
0.874 

0.869 
0.663 
0.857 

0.860 
0.842 
0.833 

0.824 
0.814 
0.803 

0.793 


BToTm.— The  aemidiameteT  for  mean  noon  may  be  assumed  the  same  m  that  for  apparent  noon. 

The  sign— prefixed  to  the  hourly  change  of  declination  indloates  tha4  north  deottnatlona 
are  decreasing;  south  declinations,  increasing. 


Sidereal 

Time, 

or 

Right  Ascension 

of 

Mean  Sun. 


~E      m       s 

0  42  17.39 

0  46  13.95 

0  50  10.50 

0  54  7.05 

0  58  3.60 

1  2  0.16 

1  5  56.71 

1  9  53.26 

1  13  49.81 

1  17  46.37 

1  21  42.92 

1  25  39.47 

1  29  36.02 

1  33  32.57 

1  37  29.12 

1  41  25.68 

1  45  22.23 

1  49  18.78 

1  53  15.33 

1  57  11.88 

2  1  8.43 

2  5  4.99 

2  9  1.54 

2  12  58.09 

2  16  54.64 

2  20  51.20 

2  24  47.75 

2  28  44.30 

2  32  40.85 

2  86  37.40 


12  40  33.95 


Dint  for  1  Hoar, 

+  P.86K. 
(TabUHL) 
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AT  OKEEVWICH  MEAN  NOOK. 


! 

I 


1 
3 
8 

4 
ft 
6 

7 
8 
9 

10 
11 
12 

IS 
14 
lft 

16 
17 
18 

19 
30 
91 

33 
93 
94 

9ft 
36 
97 

98 
99 
SO 

SI 


I 


244 
246 
246 

247 
246 
249 

250 
251 
252 

253 
254 
255 

256 
257 
256 

259 
260 
261 

262 
263 
264 

265 
266 
267 

268 
269 
270 

271 
272 
278 

274 


THE  SUN'S 


TBUS  LOMOITTDJL 


b4  6^27.1 

59  54  36.1 

60  52  46.6 

61  50  56.5 

62  49  12.0 

63  47  26.9 

64  46  43.4 

65  44     1.4 

66  42  20.9 

67  40  42.0 
66  89    4.6 

69  87  29.8 

70  85  55.6 

71  84  23.6 

72  82  54.0 

78  81  26.3 

74  80    0.7 

75  28  87.1 

76  27  15.7 

77  25  56.5 

78  24  89.6 

79  23  25.0 
60  22  12.6 

81  21    2.5 

82  19  54.6 

83  18  48.8 

84  17  45.1 

85  16  43.6 

86  15  44.1 

87  14  46.5 


188  13  50.8 


V 


65  69.6 
64  6.5 
62  16.9 

50  80.7 
46  44.1 
46  69.0 

46  15.4 
48  88.3 
41  62.7 

40  13.7 
88  86.4 
87    0.9 

86  27.1 
38  55.2 
82  25.8 

80  57.5 
29  81.8 
28    8.2 

26  46.7 
26  27.4 
24  10.4 

22  65.7 
21  48.3 
20  83.1 

19  26.1 
18  19.2 

17  16.5 

16  13.9 
15  14.3 
14  16.6 

18  90.8 


mm. 
i 


46.34 
46.41 
46.47 

45.53 
46.59 
46.66 

46.71 
46.77 
46.84 

46.91 
46.96 
46.06 

46.13 
46.91 
46.30 

46.38 
46.47 
46.66 

46.65 
46.74 
46.84 

46.93 
47.03 
47.19 

47.91 
47.30 
47.39 

47.48 
47.56 
47.64 


147.71 


LATITUDE. 


+  0.63 

0.73 
0.79 

+  0.63 
0.64 
0.63 

+  0.79 
0.71 
0.61 

+  0.49 
0.86 
0.23 

+  0.10 

-0.02 

0.12 

-  0.21 
0.26 
0.81 

-  0.30 
0.27 
0.21 

-  0.18 
-0.03 
+  0.10 

+  0.23 
0.86 
0.49 

+  0.62 
0.72 
0.79 

4-0.63 


Ea4h»Yi 


0.0037664 
0.0036478 
0.0035367 

0.0034262 
0.0033164 
0.0032036 

0.0030697 
0.0029751 
0.0026600 

0.0027444 
0.0026264 
0.0025121 

0.0028955 
0.0022787 
0.0021619 

0.0020450 
0.0019260 
0.0018107 

0.0016931 
0.0015751 
0.0014666 

0.0013375 
0.0012176 
0.0010970 

0.0009766 
0.0006634 
0.0007304 

0.0006064 
0.0004615 
0.0003666 


1 1  *  *  • 


-444 
464 

464 

-464 
464 
474 

-47.6 
47.9 
48.1 

-48.3 
48.4 
48.6 

-48.6 
48.7 
48.7 

-484 
484 
49.0 

-49.1 
494 
494 

-494 
60.1 
60.4 

-60.7 
51.1 
514 

-514 
684 
684 

-684 


tenia 
•qfttaos  oi  Jj 


Ik****  to 


k\U 


9Mi 


~Jk      m      i 

3  15  31.92 
3  11  36.01 
3    7  40.10 

3  3  44.20 
2  59  46.80 
2  65  52.39 

2  51  66.49 
2  46  0.58 
2  44    4.67 

2  40  8.76 
2  36  12.86 
2  32  16.96 

2  26  21.05 
2  24  26.14 
2  20  29.23 

2  16  33.33 
2  12  37.42 
2    8  41.61 

12  4  45.61 
2  0  49.71 
1  66  63.60 

1  52  57.69 
1  49  1.99 
146    6.09 

1  41  10.18 
1  87  1427 
1  88  ia36 

1  29  22.46 
1  26  26.65 
1  21  30.64 

11  17  8474 


CItekltILt 


IV. 
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GREENWICH  MEAN  TIME. 

i 

4 

- 

THE  MOON'S 

0 

* 

SBMIDIAMRTSB. 

HORIZONTAL 

PAKAT.LAX. 

UPPKR  TRANSIT. 

AGS. 

lSoon. 

Midnight 

Noon. 

DUT.  for 
lHonr. 

Midnight. 

DUtfor 
1  Hour. 

Meridian  of 
Greenwich. 

Dift  for 
lHonr. 

Boon. 

1 

16  20*9 

16  12.8 

59  53.3 

-2.09 

59  27.2 

-2.24 

h      m 

2  44.1 

m 
2.21 

a 

3.0 

2 

16    6.3 

15  58.6 

58  59.6 

2.33 

58  31.8 

2.37 

3  86.7 

2.18 

4.0 

3 

15  50.8 

15  43.2 

58    2.8 

2.36 

57  34.7 

2.31 

4  28.8 

2.16 

5.0 

4 

15  35.8 

15  28.7 

57    7.5 

-2.22 

56  41.5 

-2.10 

5  20.2 

2.13 

6.0 

5 

15  22.1 

15  15.8 

56  17.2 

1.96 

55  54.6 

1.80 

6  11.2 

2.11 

7.0 

6 

15  10.3 

15    5.3 

55  34.0 

1.63 

55  15.5 

1.46 

7     1.4 

2.07 

8.0 

7 

15    0.8 

14  56.9 

54  59.1 

-1.28 

54  44.9 

-1.10 

7  50.6 

2.03 

9.0 

8 

14  53.6 

14  50.9 

54  32.7 

0.93 

54  22.6 

0.76 

8  88.8 

1.97 

10.0 

9 

14  48.6 

14  47.0 

54  14.4 

0.60 

54    8.2 

0.45 

9  25.6 

1.92 

11.0 

10 

14  45.7 

14  449 

54    3.7 

-0.31 

54    0.8 

-0.17 

10  10.9 

1.86 

12.0 

11 

14  44.6 

14  44.6 

53  59.5 

-0.05 

53  59.7 

+0.08 

10  55.1 

1.82 

13.0 

12 

14  45.1 

14  45.9 

54     1.4 

40.19 

54    4.3 

0.30 

11  38.3 

1.79 

14.0 

13 

14  47.0 

14  48.5 

54    8.5 

+0.40 

54  13.9 

+0.50 

12  21.1 

1.78 

15.0 

14 

14  50.3 

14  52.4 

54  20.5 

0.60 

54  28.3 

0.70 

13    4.0 

1.79 

16.0 

15 

14  54.9 

14  57.7 

54  37.4 

0.80 

54  47.7 

0.91 

13  47.4 

1.83 

17.0 

16 

15    0.8 

15    4.3 

54  59.2 

+1.01 

55  12.0 

+1.12 

14  32.0 

1.89 

18.0 

17 

15    8.2 

15  12.4 

55  26.1 

1.23 

55  41.5 

1.34 

15  18.8 

1.98 

19.0 

18 

15  16.9 

15  21.9 

55  58.3 

1.46 

56  16.5 

1.57 

16    7.0 

2.08 

20.0 

19 

15  27.2 

15  32.9 

56  36.0 

+1.68 

56  56.8 

+1.78 

16  58.2 

2.19 

21.0 

20 

15  38.8 

15  45.0 

57  18.7 

1.86 

57  41.5 

1.93 

17  52.0 

2.29 

22.0 

21 

15  51.4 

15  58.0 

58    5.0 

1.98 

58  29.0 

2.00 

18  47.9 

2.37 

23.0 

22 

16    4.5 

16  10.8 

58  52.9 

+1.98 

59  16.3 

+1.92 

19  45.2 

2.41 

24.0 

23 

16  17.0 

16  22.7 

59  38.9 

1.82 

59  59.9 

1.66 

20  43.1 

2.41 

25.0 

24 

16  27.9 

16  32.2 

60  18.8 

1.46 

60  34.9 

1.21 

21  40.6 

2.38 

26.0 

25 

16  35.7 

16  38.2 

60  47.7 

+0.91 

60  56.7 

+0.68 

22  87.4 

2.34 

27.0 

26 

16  39.5 

16  39.6 

61     1.5 

+0.22 

61     1.8 

-0.16 

23  38.1 

2.30 

28.0 

27 

16  38.4  . 

16  36.0 

60  57.6 

-0.55 

60  48.8 

0.92 

6 

29.0 

28 

16  32.4 

16  27.8 

60  35.6 

-1.26 

60  18.5 

-1.57 

0  28.0 

2.27 

0.6 

29 

16  22.2 

16  15.8 

59  57.9 

1.83 

59  34.5 

2.05 

1  22.8 

2.25 

1.6 

30 

16    8.8 

16     1.4 

59    8.9 

2.20 

58  41.7 

2.30 

2  16.1 

2.24 

2.6 

•i 

15  53.8 

15  46.1 

58  13.7 

-2^4 

57  45.5 

-0.84 

8    9.6 

2.22 

8.6 

— i 
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GREENWICH  MEAN  TIME. 


THE  MOON'S  BIGHT  ASCEN8ION  AND  DECLINATION. 


Hour. 


Right  Ascension. 


Di&for 
1  Minute. 


Declination. 


Diffcfor 
1  Minute. 


0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 


0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 


WEDNESDAY  1. 


h    m 

13  20 
13  22 
13  25 
13  27 
13  29 
13  32 
13  34 
13  36 
13  38 
13  41 
13  43 
13  45 
13  48 
13  50 
13  52 
13  54 
13  57 
13  59 


14 
14 
14 
14 
14 
14 


1 
4 

6 

8 

10 

13 


30.60 
48.75 

6.81 
24.77 
42.64 

0.41 
18.09 
35.68 
53.18 
10.60 
27.93 
45.18 

2.34 
19.42 
36.42 
53.35 
10.20 
26.97 
43.66 

0.28 
16.83 
33.31 
49.72 

ao6 

nr 


8 

93033 

94017 

84009 

84986 

84970 

9.2954 

8.9939 

94994 

84910 

84896 

8.9889 

94867 

84853 

84840 

84887 

84815 

84608 

84788 

84776 

84764 

84759 

94741 

84789 

84718 


s. 


4 
4 
4 
5 
5 
5 
5 
5 
6 


IS. 


34 
46 
57 
8 
19 
30 
41 
52 
3 
6  14 
6  25 
6  36 
6  46 
6  57 
8 
18 
29 
39 
49 
0 
10 
8  20 
8  30 
8  40 


7 
7 
7 
7 
7 
8 
8 


54.1 

9.0 
21.4 
31.1 
38.1 
42.4 
43.9 
42.5 
38.1 
30.7 
20.2 

6.6 
49.8 
29.7 

6.3 
39.5 

9.3 
35.6 
58.4 
17.6 
33.1 
44.9 
53.0 
57.2 


THUBSDAY  2. 


14  15 
14  17 
14  19 
14  22 
14  24 
14  26 
14  28 
14  31 
14  33 
14  35 
14  38 
14  40 
14  42 
14  44 
14  47 
14  49 
14  51 
14  53 
14  56 
14  58 


15 
15 
15 
15 
15 


0 
2 
5 
7 
9 


22.34 
38.55 
54.69 
10.77 
26.78 
42.73 
58.62 
14.45 
30.22 
45.93 

1.59 
17.19 
32.73 
48.22 

3.65 
19.03 
34.36 
49.63 

4.85 
20.02 
35.14 
50.21 

5.23 
20.20 
35.13 


84707 
84696 
94685 
84674 
84663 
84653 
84643 
84633 
84693 
9.9614 
94606 
94595 
94586 
94577 
94568 
94559 
94550 
94541 
94539 
9.9594 
94516 
94507 
94499 
94499 
94484 


S.  8 
9 
9 

9 
9 
9 
9 
9 
0 
0 
0 
0 
0 
0 
I 
1 
1 
1 
1 
1 
1 
2 
2 
2 
2 


S. 


50  57.6 

0  54.1 

10  46.6 

20  35.1 
30  19.6 
39  59.9 
49  36.1 
59    8.1 

8  35.9 
17  59.4 
27  18.6 
36  33.4 
45  43.8 
54  49.7 

3  51.1 

12  48.1 

21  40.5 
30  28.2 
39  11.3 
47  49.7 
56  23.4 

4  52.4 

13  16.6 
21  35.9 
29  50.4 


1469 
1.997 
1.184 
1.139 
1494 
1.048 
1.001 
0.959 
0409 
0.851 
0.799 
0.747 
0499 
0.637 
0.589 
0.595 
0.467 
0.409 
0.350 
0489 
0.997 
0.165 
0.108 
0438 


Hour. 


9.974 
9408 
9.849 
9.775 
9.707 
9.638 
9.568 
9.498 
9.497 
9456 
9483 
9410 
9.136 
9.061 
8487 
8.911 
8434 
8.757 
8479 
8.601 
8.523 
8.443 
8463 
8489 
6401 


0 

1 

2 
3 
4 
5 
6 
7 
8 
9 
0 
1 
2 
3 
4 
5 
6 
7 
8 
9 
20 
21 
22 
23 


0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 


Right  Ascension. 


Difllfbr 
1  Minute. 


Declination. 


DULfivr 
1  Minute. 


FBIDAY  3. 


h 
15 


m 
9 


15  11 
15  14 
15  16 
15  18 
15  20 
15  23 
15  25 
15  27 
15  29 
15  32 
15  34 
15  36 
15  38 
15  40 
15  43 
15  45 
15  47 
15  49 
15  52 
15  54 
15  56 

15  58 

16  1 


35.13 
50.01 

4.84 
19.62 
34.36 
49.05 

3.69 
18.29 
32.84 
47.35 

1.82 
16.24 
30.61 
44.94 
59.22 
13.46 
27.66 
41.81 
55.91 

9.97 
23.98 
37.95 
51.88 

5.76 


B 

94484 
94476 
94468 
94460 
84459 
9.3444 
9.9437 
94499 
94499 
94415 
94407 
94399 
9.3399 
94384 
9.9377 
94370 
9.9369 
94354 
94347 
94339 
94339 
9.9395 
94317 
94309 


S. 


S. 


%  24  50.4 
38  0.0 


2 
2 
2 
3 


46 

54 

1 

9 


4.7 

4.4 

59.2 

48.9 


3  17  33.6 
3  25  13.2 
3  32  47.7 
3  40  17.1 
3  47  41.3 

3  55  0.4 

4  2  14.3 
4  9  22.9 
4  16  26.3 
4  23  24.4 
4  30  17.2 
4  37  4.7 
4  43  46.9 
4  50  23.7 

4  56  55.1 

5  3  21.1 
5  9  41.7 
5  15  56.8 


SATUBDAY  4. 


16 
16 
16 
16 


3 

5 

7 

10 


16  12 
16  14 
16  16 
16  18 
16  21 
16  23 
16  25 
16  27 
16  30 
16  32 
16  34 
16  36 
16  38 
16  41 
16  43 
16  45 
16  47 
16  49 
16  52 
16  54 
16  56 


19.59 

94309 

S.1 

33.38 

94994 

47.12 

94986 

0.81 

94978 

J 

14.46 

94971 

J 

28.06 

84963 

41.61 

9.9954 

J 

55.11 

9.9246 

1 

8.56 

3.3338 

1 

21.96 

3.9330 

1 

35.32 

9.3939 

] 

48.63 

9.9914 

1 

1.89 

9.3306 

1 

15.10 

9.9197 

1 

28.25 

3.3188 

1 

41.35 

8.9179 

] 

54.40 

9.3170 

1 

7.39 

9.3161 

1 

20.33 

34159 

1 

33.21 

9.9143 

*• 

46.04 

94133 

1 

58.81 

94133 

i 

11.52 

94114 

< 

24.18 

9.9105 

• 

36.78 

9.3095 

S.1 

5 
5 
5 
5 
5 
5 
5 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
7 
7 
7 
7 
7 


22 
28 
34 
40 
45 
51 
57 
2 
8 


6.5 
10.7 
9.4 
2.7 
50.4 
32.5 
9.1 
40.1 
5.5 
13  25.4 
18  39.7 
23  48.3 
28  51.3 
33  48.7 
38  40.4 
43  26.4 
48  6.8 
52  41.5 
57  10.5 
33.8 
51.4 
3.4 
9.6 
10.1 
4.8 


1 
5 
10 
14 
18 
22 


u 

6401 
8.119 
8437 
7454 
7471 
7.787 
7.708 
7.617 
7.539 
7.447 
7461 
7475 
7.188 
7.100 
7.019 
6494 
6.836 
6.747 
6458 
6468 
6.478 
6488 
6497 
6407 


6.116 
6494 
5433 
5441 
5.748 
5.656 
5463 
5.470 
5478 
6.985 
5.191 
5497 
5.003 
44Q9 
4.814 
4.790 
4496 
4431 
4.436 
4441 
4447 
4.159 
4.056 
3460 
3464 
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GBEENWIOH  MEAN  TIME. 

THE  MOON'S  BIGHT  ASCENSION  AND  DECLINATION. 

Boor. 

Bight  Ascension. 

Diff.for 
1  Minute. 

Declination. 

Diff.for 
1  Minute. 

Hour. 

Right  Ascension. 

Difll  for 
1  Minute. 

PftfliHurtlfliii 

Difffor 
1  Minute. 

81 

[JtfDA 

r  5. 

TUESDAY  7. 

h     m     8 

B 

O          1         tt 

a 

h     m      s 

■ 

1             O          1         ir 

u 

0 

16  56  36.78 

94006 

8.17  22    4.8 

3.864 

0 

18  41  13.53 

9.1498 

8. 18  37  574 

0463 

1 

16  58  49.32 

84065 

17  25  53.8 

3.769 

1 

18  43  22.04 

9.1409 

18  37  14.7 

0.753 

2 

17    1     1.80 

04074 

17  29  37.1 

3.673 

2 

18  45  30.44 

9.1399 

18  36  26.8 

0443 

3 

17    3  14.21 

94083 

17  33  14.6 

3.577 

3 

18  47  38.74 

9.1374 

18  35  33.5 

0433 

4 

17    5  26.56 

94053 

17  36  46.4 

3.489 

4 

18  49  46.93 

9.1355 

18  34  34.8 

~  1.093 

5 

17    7  38.85 

94043 

17  40  12.5 

3.387 

5 

18  51  55.00 

9.1336 

18  33  30.7 

1.119 

6 

17    9  51.08 

94039 

17  43  32.8 

3.991 

6 

18  54    2.96 

9.1317 

18  32  21.3 

1.901 

7 

17  12    3.24 

94099 

17  46  47.4 

3.195 

7 

18  56  10.81 

9.1998 

18  31     6.6 

1489 

8 

17  14  15.34 

94011 

17  49  56.2 

3.099 

8 

18  58  18.54 

9.1979 

18  29  46.6 

1478 

9 

17  16  27.37 

9.1999 

17  52  59.3 

3.003 

9 

19    0  26.16 

9.1960 

18  28  214 

1.467 

10 

17  18  39.33 

9.1988 

17  55  56.6 

9.907 

10 

19    2  33.66 

9.1940 

18  26  50.5 

1455 

11 

17  20  51.22 

9.1977 

17  58  48.2 

9.819 

11 

19    4  41.04 

9.1991 

18  25  14.6 

1449 

12 

17  23    3.05 

9.1966 

18    1  34.0 

9.716 

12 

19    6  48.31 

9.1909 

18  23  33.5 

1.799 

13 

17  25  14.81 

9.1953 

18    4  14.1 

9.690 

13 

19    8  55.46 

9.1189 

18  21  47.1 

1416 

14 

17  27  26.49 

9.1940 

18    6  48.4 

9494 

14 

19  11    2.49 

9.1169 

18  19  55.5 

1.909 

15 

17  29  38.09 

9.1998 

18    9  17.0 

9.499 

15 

19  13    9.40 

9.1149 

18  17  58.8 

1468 

16 

17  31  49.62 

9.1916 

18  11  39.9 

9.333 

16 

19  15  16.19 

9.1199 

18  15  56.9 

9.075 

17 

17  34     1.08 

9.1904 

18  13  57.0 

9437 

17 

19  17  22.86 

9.1109 

18  13  49.8 

9.161 

18 

17  36  12.47 

9.1899 

18  16    8.4 

9.149 

18 

19  19  29.41 

9.1081 

18  11  37.6 

9446 

19 

17  38  23.78 

9.1878 

18  18  14.1 

9.047 

19 

19  21  35.83 

9.1060 

18    9  20.3 

9431 

20 

17  40  35.01 

9.1866 

18  20  14.0 

1451 

20 

19  23  42.13 

9.1040 

18    6  57.9 

9.415 

21 

17  42  46.16 

9.1859 

18  22    8.2 

1456 

21 

19  25  48.31 

9.1019 

18    4  30.5 

9.499 

22 

17  44  57.23 

9.1838 

18  23  56.7 

1.761 

22 

19  27  54.36 

94998 

18    1  58.0 

9483 

23 

17  47    8.22 
M 

9.1895 

ONDA 

S.18  25  39.5 
T  6. 

1465 

23 

19  30    0.29 

WE] 

9.0977 

DNESI 

8.17  59  20.5 

)AYa 

9.667 

0 

17  49  19.13 

9.1811 

8.18  27  16.5 

1.570 

0 

19  32    6.09 

9.0956 

8.17  56  38.0 

9.750 

1 

17  51  29.95 

9.1797 

18  28  47.9 

1.476 

1 

19  34  11.76 

9.0935 

17  53  50.5 

9439 

2 

17  53  40.69 

9.1783 

18  30  13.6 

1481 

2 

19  36  17.31 

9.0914 

17  50  58.1 

9415 

3 

17  55  51.35 

9.1769 

18  31  33.6 

1.986 

3 

19  38  22.73 

9.0893 

17  48    0.7 

9497 

4 

17  58     1.92 

9.1754 

18  32  47.9 

1.199 

4 

19  40  28.02 

9.0879 

17  44  58.4 

3479 

5 

18    0  12.40 

9.1739 

18  33  56.6 

1497 

5 

19  42  33.19 

94861 

17  41  514 

3.160 

6 

18    2  22.79 

'9.1795 

18  34  59.6 

1.009 

6 

19  44  38.23 

9.0899 

17  38  39.2 

3441 

7 

18    4  33.10 

9.1710 

18  35  56.9 

0408 

7 

19  46  43.14 

9.0607 

17  35  22.3 

3499 

8 

18    6  43.31 

9.1694 

18  36  48.6 

0.815 

8 

19  48  47.92 

9.0785 

17  32    0.6 

3.409 

9 

18    8  53.43 

9.1679 

18  37  34.7 

0.791 

9 

19  50  52.56 

9.0763 

17  28  34.1 

3.489 

10 

18  11     3.46 

9.1663 

18  38  15.2 

0497 

10 

19  52  57.08 

9.0749 

17  25    2.8 

3461 

11 

18  13  13.39 

9.1647 

18  38  50.0 

0.533 

11 

19  55    1.47 

9.0791 

17  21  26.8 

3439 

12 

18  15  23.23 

9.1639 

18  39  19.2 

0.440 

12 

19  57    5.73 

9.0899 

17  17  4dl 

3.718 

13 

18  17  32.97 

9.1616 

18  39  42.8 

0447 

13 

19  59    9.86 

94677 

17  14    0.7 

3.796 

14 

18  19  42.62 

9.1600 

18  40    0.8 

0.954 

14 

20    1  13.86 

9.0655 

17  10  10.6 

3474 

15 

18  21  52.17 

9.1583 

18  40  13.3 

0.161 

15 

20    3  17.72 

94635 

17    6  15.9 

3451 

16 

18  24     K62 

9.1567 

18  40  20.2 

-0469 

16 

20    5  21.45 

9.0011 

17    2  105 

4497 

17 

18  26  10.97 

9.1550 

18  40  21.6 

4-0.099 

17 

20    7  25.05 

94589 

16  58  12.6 

4.103 

18 

18  28  20.22 

9.1533 

18  40  17.5 

0.114 

18 

20    9  28.52 

9.0567 

16  54    4.1 

4.180 

19 

18  30  29.37 

9.1516 

18  40    7.9 

0407 

19 

20  11  31.86 

9.0546 

16  49  51.0 

4.956 

20 

18  32  38.41 

9.1498 

18  39  52.7 

0499 

20 

20  13  35.07 

94593 

16  45  33.4 

4430 

21 

18  34  47.35 

9.1481 

18  39  32.0 

0490 

21 

20  15  38.14 

94501 

16  41  11.4 

4.404 

22 

18  36  56.18 

9.1463 

18  39    5.9 

0.481 

22 

20  17  41.08 

94479 

16  96  44.9 

4.478 

23 

18  39    4.91 

9.1446 

18  38  34.3 

0479 

23 

20  19  43.89 

9.0458 

16  32  14.0 

4459 

24 

18  41  13.53 

9.1498 

8. 18  37  57.2 

0.663 

24 

1    20  21  46.57 

94436 

8.16  27  38.6 

V 
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vn. 


GREENWICH  MEAN  TIME. 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 

Hour. 

BlffhtAaetutai. 

Diftfor 
llfbrafe 

DM&Mrtloa. 

Diff.foT 
1  Minute 

Hour. 

Right  Aaoaiakxi. 

Diftfcr 

■ — 

Di*6jr 
llfbmte. 

TH 

UKSDi 

kY  9. 

SATUBDAY  11. 

h     m      8 

B 

8.  l&  27'  38*6 

it 

h    m      b 

• 

O         §         It 

n 

0 

20  21  46.57 

8JM36 

4496 

0 

21  57  2627 

14486 

8.11  30  21.0 

7468 

1 

20  23  49.12 

94413 

16  22  58.8 

4499 

1 

21  59  23.01 

14448 

11  22  45J5 

7416 

2 

20  25  51.53 

94391 

16  18  14.7 

4.771 

2 

22    1  19.65 

14439 

11  15    7.1 

7468 

3 

20  27  53.81 

94300 

16  13  26.3 

4449 

3 

22    3  16.20 

14416 

11    7  25.9 

7.711 

4 

20  29  55.96 

94347 

16    8  33.6 

4414 

4 

22    5  12.65 

14400 

10  59  41.8 

7.766 

5 

20  31  57.97 

8.0395 

16    3  36.6 

4486 

5 

22    7    9.00 

14384 

10  51  54.9 

7464 

6 

20  33  59.86 

94304 

15  58  35.4 

5466 

6 

22    9    526 

14369 

10  44    5.3 

7460 

7 

20  36    1.62 

94983 

15  53  29.9 

6.196 

7 

22  11     1.43 

14363 

10  36  12£ 

7466 

8 

20  38    3.24 

94980 

15  48  203 

5.196 

8 

22  12  57.50 

14337 

10  28  17.8 

7440 

9 

20  40    4.73 

94937 

15  43    6.5 

6464 

9 

22  14  53.48 

14399 

10  20  20.1 

7463 

10 

20  42    6.09 

94916 

15  37  48.6 

5433 

10 

22  16  49.37 

14308 

10  12  19.8 

8497 

11 

20  44    7J32 

94196 

15  32  26.6 

5.401 

11 

22  18  45.18 

14994 

10    4  16.9 

8471 

12 

20  46    &43 

94173 

15  27    0.5 

6.468 

12 

22  20  40.90 

14980 

9  56  11.3 

8.114 

13 

20  48    9.40 

94151 

15  21  30.4 

5436 

13 

22  22  36.54 

14966 

9  48    32 

8.166 

14 

20  50  10.24 

94130 

15  15  56.3 

5409 

14 

22  24  32.09 

I49S9 

9  39  52.7 

8.198 

15 

20  52  10.96 

94109 

15  10  18.1 

5469 

15 

22  26  27.56 

14938 

9  31  39.7 

8437 

16 

20  54  11.55 

94087 

15    4  36.0 

5.734 

16 

22  28  22.95 

14996 

9  23  24-3 

8477 

17 

20  56  12.01 

94086 

14  58  50.0 

5400 

17 

22  30  18.26 

14919 

9  15    6J> 

8417 

18 

20  58  12.34 

94044 

14  53    0.0 

5466 

18 

22  32  13.49 

14199 

9    6  4d2 

8467 

19 

21     0  12.54 

94093 

14  47    6.1 

5499 

19 

22  34    8.65 

14187 

8  58  23.6 

8496 

20 

21    2  12.62 

94009 

14  41     8.5 

5499 

20 

22  36    3.73 

14174 

8  49  58.8 

8.438 

21 

21     4  12.57 

1.9981 

14  35    7.1 

6465 

21 

22  37  58.74 

14169 

8  41  31.7 

8.476 

22 

21    6  12*39 

14980 

14  29    1.9 

6.118 

22 

22  39  53.67 

14150 

8  33    2.4 

6407 

23 

21    8  12XK) 

14940 

WDAI 

8. 14  22  52.9 
r  10. 

6.181 

23 

22  41  48.54 
St 

14139 

JNDA1 

S.  8  24  30.9 

r  12. 

6448 

0 

21  10  11.67 

14919 

B.  14  16  402 

6.949 

0 

22  43  43.34 

14198 

8.  8  15  572 

8479 

1 

21  12  11.12 

14898 

14  10  23.8 

6403 

1 

22  45  38.08 

14117 

8    7  21.4 

8414 

2 

21  14  10.45 

14678 

14    4    3.8 

6.364 

2 

22  47  32.75 

1.9106 

7  58  43.5 

8446 

3 

21  16    9.66 

14868 

13  57  40.1 

6.495 

3 

22  49  27.35 

14095 

7  50    3.6 

6489 

4 

21  18    8.75 

14837 

13  51  12.8 

6.484 

4 

22  51  21.89 

1.9086 

7  41  21.7 

8.716 

5 

21  20    7.71 

14817 

13  44  42.0 

6449 

5 

22  53  16.38 

1.9077 

7  32  37.7 

8.750 

6 

21  22    6.55 

14797 

13  38    7.7 

6401 

6 

22  55  10.81 

14067 

7  23  51.7 

8.789 

7 

21  24    5.27 

14777 

13  31  29.9 

6.669 

7 

22  57    5.18 

1.9057 

7  15    3.8 

8413 

8 

21  26    3^8 

1.9768 

13  24  48.6 

6.717 

8 

22  58  59.50 

1.9048 

7    6  14.1 

8444 

9 

21  28    237 

14739 

13  18    3.8 

6.775 

9 

23    0  53.76 

1.9039 

6  57  22.5 

8476 

10 

21  30    0.75 

14790 

13  11  15.6 

6431 

10 

23    2  47.97 

14039 

6  48  29.1 

8406 

11 

21  31  59.01 

14700 

13    4  24.1 

6487 

11 

23    4  42.14 

1.9094 

6  39  33.9 

8434 

12 

21  33  57.15 

14681 

12  57  29.2 

6443 

12 

23    6  36.26 

14016 

6  30  37.0 

8463 

13 

21  35  55.18 

14688 

12  50  31.0 

6498 

13 

23    8  30.33 

1.9008 

6  21  38.3 

8499 

14 

21  37  53.10 

14643 

12  43  29.5 

7453 

14 

23  10  24.36 

14009 

6  12  38.0 

9419 

15 

21  39  50.90 

I  .MM 

12  36  24.7 

7.106 

15 

23  12  18.35 

1.8995 

6    3  36.0 

9.046 

16 

21  41  48.59 

14606 

12  29  16.7 

7.159 

16 

23  14  12.30 

1.8988 

5  54  32.4 

9479 

17 

21  43  46.17 

i.vooo 

12  22    5.6 

7419 

17 

23  16    6.21 

1  .CvB* 

5  45  27.3 

9498 

18 

21  45  43.65 

14671 

12  14  51.3 

7.964 

18 

23  18    0.08 

14976 

5  36  20.6 

9.194 

19 

21  47  41.02 

14669 

12    7  33.9 

7416 

19 

23  19  53.92 

14971 

5  27  12.4 

9.148 

20 

21  49  38.28 

14634 

12    0  13.4 

7467 

20 

23  21  47.73 

14985 

5  18    2.8 

9.179 

21 

21  51  35.43 

14617 

11  52  49.8 

7.418 

21 

23  23  41.50 

14980 

5    8  51.7 

9.196 

22 

21  53  32.48 

14600 

11  45  232 

7.468 

22 

23  25  35.25 

1.8966 

4  59  39.2 

9419 

28 

21  55  29.43 

11  37  53.6 

7418 

23 

23  27  28.97 

14969 

4  50  25.4 

9449 

24 

21  57  2627 

14466 

an  30  2i.o 

7468 

24 

23  29  22.67 

14947 

8.  4  41  102 

9464 
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GBBBlsrWIOH  MEAN  TIME. 

THE  MOON'S  BIGHT  ASCENSION  AND  DECLINATION. 

Hour. 

: 

DiCfcr 
lMtente. 

DmUmAIob. 

DUEL  for 
llfinvtoJ 

Hour. 

Ri*htA*»Mton. 

Dtftlbr 
lMinnte. 

DedfMttko. 

Diftfbr 
lHtate. 

MC 

)NDAT 

r  13. 

WEDNESDAY  16. 

h    m     • 

O         1        u 

a 

h     m      a 

s 

N.  3  57    8.6 

0 

23  29  22.67 

13947 

8.  4  41  10.2 

9.964 

0 

1    0  32.44 

13177 

9306 

1 

23  31  1&34 

1.8943 

4  31  53.7 

0.986 

1 

1     2  27.55 

13191 

3    6  44.1 

9387 

2 

23  33    9.99 

13041 

4  22  36.0 

03)6 

2 

1    4  22.74 

13906 

3  16  19.0 

9378 

3 

23  35    3.63 

IJttM 

I.OM0O 

4  13  17.1 

9.385 

3 

1    6  18.01 

13919 

3  25  53.4 

9368 

4 

23  36  57.25 

IJttM 

I.OM0O 

4    3  57.0 

0.346 

4 

1    8  13.37 

1.9935 

3  35  27.2 

9368 

5 

23  38  50.86 

1.8038 

3  54  35.7 

0.364 

5 

1  10    8.83 

13951 

3  45    0.3 

9347 

6 

23  40  44.45 

1.8031 

3  45  13.3 

0388 

6 

1   12    4.38 

1.9987 

3  54  32.8 

9336 

7 

23  42  38.03 

1.8080 

3  35  49.8 

0.400 

7 

1  14    0.03 

1.9983 

4    4    4.6 

9393 

8 

23  44  31.60 

1  flfl^R 

3  26  25.3 

0.417 

8 

1   15  55.78 

1.9999 

4  13  35.5 

9300 

9 

23  46  25.17 

i  ****** 

liORB 

3  16  59.8 

9.433 

9 

1   17  51.62 

13316 

4  23    5.6 

9.495 

JO 

23  48  18.74 

1.8087 

3    7  33.3 

0.440 

10 

1  19  47.57 

13333 

4  32  34.9 

9.481 

11 

23  50  12.30 

1.8087 

2  58    5.9 

0.464 

11 

1  21  43.62 

13351 

4  42    3.3 

9.466 

12 

23  52    5.86 

1.8087 

2  48  37.6 

9.479 

12 

1  23  39.78 

13369 

4  51  30.8 

9.450 

13 

23  53  59.43 

1  flfl^R 

2  39    8.4 

0.493 

13 

1  25  36.05 

1.9387 

5    0  57.3 

9.433 

14 

23  55  53.00 

1    Q**ft^ 

liORB 

2  29  38.4 

9.507 

14 

1  27  32.43 

1.9407 

5  10  22.8 

9.416 

15 

23  57  46.57 

'•8W 

2  20    7.6 

9.590 

15 

1  29  28.93 

1.9487 

5  19  47.3 

9300 

16 

23  59  40.15 

13)98 

2  10  36.0 

9.539 

16 

1  31  25.55 

1.9447 

5  29  10.7 

0381 

17 

0    1  33.75 

1304 

2    1    3.8 

9.543 

17 

1  33  22.29 

1.0467 

5  38  33.0 

9369 

18 

0    3  27.36 

13096 

1  51  30.9 

9.554 

18 

1  35  19.15 

1.9487 

5  47  54.1 

9349 

19 

0    5  20.96 

1.8038 

1  41  57.3 

9.565 

19 

1  37  16.13 

13607 

5  57  14.0 

9391 

20 

0    7  14.62 

13049 

1  32  23.1 

9.574 

20 

1  39  13.24 

13686 

6    6  32.6 

9399 

21 

0    9    8.28 

1.8045 

1  22  48.4 

9.583 

21 

1  41  10.47 

13649 

6  15  49.9 

0378 

22 

0  11     1.96 

13948 

1  13  13.1 

9.598 

22 

1  43    7.83 

13671 

6  25    5.9 

9366 

23 

0  12  55.66 

1   DOHA 

8.  1    3  37.2 
Y  14. 

93)0 

23 

1  45    5.32 
TH1 

13699 
JBSD1 

N.  6  34  20.6 
LY  16. 

Til 

KSDA 

0 

0  14  49.39 

1.8057 

8.  0  54    1.0 

9307 

0 

1  47    2.94 

13615 

N.  6  43  33.9 

0300 

1 

0  16  43.14 

1*8008 

0  44  24.4 

9.614 

1 

1  49    0.70 

13699 

6  52  45.7 

9.184 

2 

0  18  36.93 

13)67 

0  34  47.4 

9.690 

2 

1  50  58.61 

13699 

7    1  56.0 

9.166 

3 

0  20  30.75 

1.8073 

0  25  10.0 

9396 

3 

1  52  56.66 

13667 

7  11    4.7 

9.139 

4 

0  22  24.61 

1.8070 

0  15  32.3 

9.630 

4 

1  54  54.85 

13711 

7  20  11.8 

9.105 

5 

0  24  18.50 

1.8985 

8.  0    5  54.4 

9334 

5 

1  56  53.19 

13796 

7  29  17.3 

9378 

6 

0  26  12.43 

i  aooo 

N.  0    3  43.8 

9338 

6 

1  58  51.68 

13761 

7  38  21.2 

9.051 

7 

0  28    d40 

1   flOOO 

J»OW> 

0  13  22.2 

9341 

7 

2    0  50.32 

13786 

7  47  23.4 

9.099 

8 

0  30    0.42 

1.0007 

0  23    0.7 

9344 

8 

2    2  49.11 

13611 

7  56  23.8 

8.999 

9 

0  31  54.48 

1.0014 

0  32  39.4 

9346 

9 

2    4  48.05 

13637 

8    5  22.4 

8.969 

10 

0  33  48.59 

13)99 

0  42  18.2 

9347 

10 

2    6  47.15 

13863 

8  14  19.2 

8.931 

11 

0  35  42.75 

13)91 

0  51  57.0 

9347 

11 

2    8  46.41 

13890 

8  23  14.1 

8.890 

12 

0  37  36.96 

1.9040 

1     1  35.8 

9347 

12 

2  10  45.63 

13917 

8  32    7.0 

8.866 

13 

0  39  31.23 

13)60 

1  11  14.6 

9346 

13 

2  12  45.41 

13944 

8  40  58.0 

8.833 

14 

0  41  25.56 

13)60 

1  20  53.3 

9344 

14 

2  14  45.16 

13979 

8  49  47.0 

8.800 

15 

0  43  19.94 

13)00 

1  30  31.9 

9349 

15 

2  16  45.06 

9.0001 

8  56  34.0 

8.766 

16 

0  45  14.39 

1.0080 

1  40  10.4 

9.640 

16 

2  18  45.17 

9.0080 

9    7  18.9 

8.730 

17 

0  47    8.90 

1.0000 

1  49  4&7 

9.637 

17 

2  20  45.43 

9.0058 

9  16    1.6 

8393 

18 

0  49    3-47 

1.9101 

1  59  26.8 

9333 

18 

2  22  45.66 

90087 

9  24  42.1 

8.657 

19 

0  50  58.11 

1.0113 

2    9    4.7 

9.698 

19 

2  24  46.47 

9.011? 

9  33  20.4 

8.610 

20 

0  52  52£3 

1.9198 

2  18  42.2 

9.693 

20 

2  26  47.26 

S.0146 

9  41  56.4 

8.581 

21 

0  54  47.62 

1.9138 

2  28  19.4 

9.617 

21 

2  28  48.22 

9.0175 

9  50  30.1 

8349 

22 

0  56  42.48 

1.0150 

2  37  56.2 

9310 

22 

2  30  49.36 

9.0906 

9  59     1.5 

8303 

23 

0  58  37.42 

1.0169 

2  47  32.6 

9.603 

23 

2  32  50.69 

9.0937 

10    7  30.5 

8.463 

1  ** 

1     0  32.44 

1.9177 

N.  2  57    8.6 

9.596 

24 

2  34  52.21 

9.0968 

N.10  15  ,57.0 

8.499 
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IX. 


GREEN 

ME 

AN  TIME. 

WIOH 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 

Hoar. 

Right  Asoension. 

Din*,  for 
1  Minute. 

Declination. 

Diff.for 
1  Minute. 

Hoar. 

Right  AkmmIoo. 

Diftfbr 
1  Minute. 

DeoHwiHnB 

DIC  for 
1  Minute. 

FI 

SIDAY 

17. 

SUNDAY  19. 

h     m      8 

B 

O          I         II 
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O          I         II 

it 

0 

2  34  52.21 
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N.10  15  57.0 

8.499 

0 

4  16  15.48 
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N.15  58  12.8 
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1 
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1 
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4  20  40.64 
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9.9919 
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10  57  31.4 

&904 

5 

4  27  20.22 

9.9961 

16  24  54.3 

5.134 

6 

2  47    5.31 

9.0461 

11     5  42.3 

8.158 

6 

4  29  33.91 

9.9309 

16  29  59.8 

50250 

7 

2  49    8.18 

9.049ft 

11  13  50.4 

8.119 

7 

4  31  47.84 

9.9343 

16  35    0.3 

4.966 

8 

2  51  11.25 

9.0596 

11  21  55.7 

80165 

8 

4  34    2.02 

902384 

16  39  55.7 

4.889 

9 

2  53  14.52 

9,0569 

11  29  58.2 

8.017 

9 

4  36  16.45 

9.9495 

16  44  46.1 

4.797 

10 

2  55  18.00 

9.0597 

11  37  57.8 

7.968 

10 

4  38  31.12 

9.9465 

16  49  31.3 

4.710 

11 

2  57  21.68 

9.0631 

1 1  45  54.4 

70)19 

11 

4  40  46.03 

902506 

16  54  11.3 

40199 

12 

2  59  25.57 

9.0666 

11  53  48.1 

7.869 

12 

4  43     1.19 

902547 

16  58  46.0 

4034 

13 

3     1  29.67 

9.0701 

12     I  38.7 

7.818 

13 

4  45  16.59 

9.9587 

17    3  15.4 

4.446 

14 

3    3  33.98 

9.0736 

12    9  26.2 

7.766 

14 

4  47  32.24 

9.9698 

17    7  39.5 

40)57 

15 

3    5  38.50 

9.0779 

12  17  10.6 

7.713 

15 

4  49  48.13 

902666 

17  11  5802 

40266 

16 

3    7  43.24 

9.0807 

12  24  51.8 

7.660 

16 

4  52    4.26 

9.9708 

17  16  11.4 

4.174 

17 

3    9  48.19 

90)843 

12  32  29.8 

7.607 

17 

4  54  20.63 

9.9749 

17  20  19.1 

40)63 

18 

3  11  53.36 

9.0880 

12  40    4.6 

7.559 

18 

4  56  37.25 

9.9790 

17  24  21.4 

30291 

19 

3  13  58.75 

9.0917 

12  47  36.0 

7.495 

19 

4  58  54.11 

902830 

17  28  18.1 

3.897 

20 

3  16    4.36 

9.0953 

12  55    4.0 

7.438 

20 

5     1  11.21 

9.9869 

17  32    9.1 

3.803 

21 

3  18  10.19 

9.0990 

13    2  28.6 

7.389 

21 

5    3  28.54 

9.9908 

17  35  54.5 

3,709 

22 

3  20  16.24 

9.1097 

13    9  49.8 

7.395 

22 

5    5  46.1 1 

9.9948 

17  39  34.2 

3.613 

23 

3  24  22.51 

9.1064 

DURD^ 

N.13  17    7.6 
\X  18. 

7.967 

23 

5    8    3.92 
M( 

902987 

)NDA1 

N.17  43    8.1 
Z  20. 

3.517 

0 

3  24  29.01 

3.1109 

N.13  24  21.8 

7.907 

0 

5  10  21.96 

90X297 

N.17  46  36.2 

3.490 

1 

3  26  35.74 

9.114! 

13  31  32.4 

7.146 

1 

5  12  40.24 

902066 

17  49  58.5 

30)99 

2 

3  28  42.70 

9.1178 

13  38  39.3 

7.084 

2 

5  14  58.75 

90)104 

17  53  14.9 

3.994 

3 

3  30  49.88 

9.1916 

13  45  42.5 

7.099 

3 

5  17  17.49 

9.3143 

17  56  25.4 

3.196 

4 

3  32  57.29 

9.1955 

13  52  41.9 

6.959 

4 

5  19  36.47 

90)189 

17  59  30.0 

3.096 

5 

3  35    4.94 

9.1994 

13  59  37.6 

6.896 

5 

5  21  55.67 

90)919 

18    2  28.5 

9.995 

6 

3  37  12.82 

9.1333 

14    6  29.5 

6.839 

6 

5  24  15.10 

90)957 

18    5  21.0 

9.894 

7 

3  39  20.93 

9.1379 

14  13  17.5 

6.767 

7 

5  26  34.76 

90)995 

18    8    7.4 

9.799 

8 

3  41  29.28 

9.1419 

14  20     1.5 

6.700 

8 

5  28  54.64 

90)339 

18  10  47.7 

9.690 

9 

3  43  37.87 

9.1451 

14  26  41.5 

6.633 

9 

5  31   14.75 

9.3370 

18  13  21.8 

90S17 

10 

3  45  46.69 

9.1490 

14  33  17.5 

6.566 

10 

5  ,33  35.08 

90)407 

18  15  49.7 

9.413 

II 

3  47  55.75 

9.1530 

14  39  49.5 

6.499 

II 

5  35  55.63 

90)443 

18  18  11.3 

90)09 

12 

3  50    5.05 

9.1570 

14  46  17.4 

6.430 

12 

5  38  16.39 

90)479 

18  20  26.7 

90204 

i  ■» 

3  52  14.59 

9.1610 

14  52  41.1 

6.360 

13 

5  40  37.37 

90)515 

18  22  35.8 

90)98 

14 

3  54  24.37 

9.1649 

14  59    0.6 

6.389 

14 

5  42  58.57 

9.3551 

18  24  38.5 

1.999 

15 

3  56  34.38 

9.1689 

15    5  15.8 

6.917 

15 

5  45  19.98 

90)586 

18  26  34.8 

1.885 

1(5 

3  58  44.64 

9.1730 

15  11  26.7 

6.145 

16 

5  47  41.60 

9.3690 

18  28  24.7 

1.777 

17 

4     0  55.14 

9.1771 

15  17  33.2 

6.079 

17 

5  50    3.42 

9.3654 

18  30    8.1 

10)69 

18 

4    3    5.89 

9.1819 

15  23  35.3 

50)98 

18 

5  52  25.45 

90)688 

18  31  45.0 

10*1 

I   ,!> 

4     5  16.88 

9.1859 

15  29  33.0 

5.993 

19 

5  54  47.68 

90)793 

18  33  15.4 

1.459 

20 

4    7  28.11 

9.1899 

15  35  26.1 

5.848 

20 

5  57  10.12 

90)757 

18  34  39.2 

10)49 

21 

4     9  39.58 

9.1933 

15  41   14.7 

5.779 

21 

5  59  32.76 

90)790 

18  35  56.4 

1.939 

22 

4  II  51.30 

9.1974 

15  46  58.7 

50195 

22 

6     1  55.60 

90)899 

18  37     7.0 

1.191 

23 

4  14    3.27 

9.9015 

15  52  38.1 

5.617 

23 

6    4  18.63 

90)854 

18  38  10.9 

10)10 

24 

4  16  15.48 

9.9066 

N.I 5  58  12.8 

5.538 

24 

6    6  41.85 

90)886 

N.18  39    8.2 

0096 
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GREENWICH  MEAN  TIME. 

• 

THE  MOON'S  BIGHT  ASCENSION  AND  DECLINATION. 

Hour. 

RlghtAeoeneion. 

Dim  for 
1  Minute. 

Din*,  for 
1  Minute. 

Hour. 

Right  A  seen  ■ton. 

Diftlbr 
1  Minute. 

Declination. 

Din*,  for 
1  Minute. 

TU 

T3SDA 

T21. 

THURSDAY  23. 

h    m      s 

B 

O         I         ii 

// 

h     m      b 

8 

O         I           II 

a 

0 

6    6  41.85 

9J886 

N.18  39    8.2 

0.898 

0 

8    4    3.63 

9.4803 

N.17    6  51.5 

4.796 

1 

6    9    5.26 

9J017 

18  39  58.7 

0.785 

1 

8    6  32.46 

9.4808 

17    2    0.2 

4.914 

2 

6  11  28.86 

9.3948 

18  40  42.4 

0.673 

2 

8    9     1.32 

9.4813 

16  57     1.8 

5.039 

3 

6  13  52.64 

9J978 

18  41  19.4 

0.560 

3 

8  11  30.21 

9.4817 

.  16  51  56.3 

5.150 

4 

6  16  16.60 

0.4008 

18  41  49.6 

0.446 

4 

8  13  59.12 

9.4890 

16  46  43.8 

5.967 

5 

6  18  40.74 

9.4038 

18  42  12.9 

0.331 

5 

8  16  28.05 

9.4899 

16  41  24.2 

5.385 

6 

6  21     5.06 

9.4067 

18  42  29.3 

0.916 

6 

8  18  56.99 

9.4896 

16  35  57.6 

5.509 

7 

6  23  29.55 

9.4096 

18  42  38.8 

+  0.101 

7 

8  21  25.95 

9.4897 

16  30  24.0 

5.618 

8 

6  25  54.21 

9.4194 

18  42  41.4 

-  0.014 

8 

8  23  54.92 

9.4898 

16  24  43.5 

5.733 

9 

6  28  19.04 

9.4159 

18  42  37.1 

0.130 

9 

8  26  23.89 

9.4899 

16  18  56.1 

5.848 

10 

6  30  44.03 

9.4179 

18  42  25.8 

0.947 

10 

8  28  52.87 

9.4830 

16  13     1.8 

5.963 

11 

6  33    9.19 

9.4906 

18  42    7.5 

0.364 

11 

8  31  21.85 

9.4830 

16    7    0.6 

6.077 

12 

6  35  34.51 

9.4933 

18  41  42.1 

0.481 

12 

8  33  50.83 

9.4899 

16    0  52.6 

6.190 

13 

6  37  59.99 

9.4956 

18  41    9.7 

0.598 

13 

8  36  19.80 

9.4898 

15  54  37.8 

6.303 

14 

6  40  25.01 

9.4989 

18  40  30.3 

0.716 

14 

8  38  48.77 

9.4897 

15  48  16.2 

6.416 

15 

6  42  51.38 

9.4307 

18  39  43.8 

0.834 

15 

8  41   17.72 

9.4894 

15  41  47.9 

6^597 

16 

6  45  17.29 

9.4331 

18  38  50.2 

0.959 

16 

8  43  4(>.(>5 

9.4891 

15  &5  12.9 

6.638 

17 

6  47  43.35 

9.4355 

18  37  49.5 

1.071 

17 

8  46  15.57 

9.4818 

15  28  31*3 

6.748 

18 

6  50    9.55 

9.4376 

18  36  41.7 

1.190 

18 

8  48  44.47 

9.4815 

15  21  43.1 

6.858 

19 

6  52  35.88 

9.4400 

18  35  26.7 

1.310 

19 

8  51  13*35 

9.4811 

15  14  48.3 

6.968 

20 

6  55    2*35 

9.4499 

18  34    4.5 

1.499 

20 

8  53  42.20 

9.4806 

15    7  46.9 

7.077 

21 

6  57  28.95 

9.4443 

18  32  35.2 

1.548 

21 

8  56  11.02 

9.4801 

15-   0  39.0 

7.185 

22 

6  59  55.67 

9.4464 

18  30  58.7 

1.668 

22 

8  58  39.81 

9.4796 

14  53  24.7 

7.999 

23 

7    2  22.52 
WEI 

9.4485 

)NESD 

N.18  29  15.0 

• 

AY  22. 

1.788 

23 

9    1     8.57 
F] 

9.4790 

aiDA^ 

N.14  46    4.0 
r  24. 

7.397 

0 

7    4  49.49 

9.4004 

N.18  27  24.1 

1.908 

0 

9    3  37.29 

9.4783 

N.14  38  37.0 

7.509 

1 

7    7  16.57 

9.4583 

18  25  26.0 

9.099 

1 

9    6    5.97 

9.4777 

14  31     3.7 

7.607 

2 

7    9  43.77 

9.4549 

18  23  20.6 

9.150 

2 

9    8  34.61 

9.4770 

14  23  24.1 

7.719 

3 

7  12  11.08 

9.4560 

18  21    8.0 

9.970 

3 

9  11    3.21 

9.4769 

14  15  38.2 

7.816 

4 

7  14  38.49 

9.4576 

18  18  48.2 

9.391 

4 

9  13  31.76 

9.4754 

14    7  46.2 

7.917 

5 

7  17    6.01 

9.4595 

18  16  21.1 

9.519 

5 

9  16    0.26 

9.4747 

13  59  48.2 

8.018 

6 

7  19  33.63 

9.4611 

18  13  46.8 

9.639 

6 

9  18  28.72 

9.4739 

13  51  44.1 

8.118 

7 

7  32    1^4 

9.4696 

18  11     5.2 

9.753 

7 

9  20  57.13 

9.4730 

13  43  34.0 

8.217 

8 

7  24  29.14 

9.4641 

18    8  16.4 

9.874 

8 

9  23  25.48 

9.4790 

13  35  18.0 

8.316 

9 

7  26  57.03 

9.4656 

18    5  20.3 

9.995 

9 

9  25  53.77 

9.4710 

13  26  56.1 

o?413 

10 

7  29  25.01 

9.4670 

18    2  17.0 

3.116 

10 

9  28  22.00 

9.4700 

13  18  28.4 

8.510 

11 

7  31  53.07 

9.4683 

17  59    6.4 

3.937 

11 

9  30  50.17 

9.4690 

13    9  54.9 

8.607 

12 

7  34  21.20 

9.4696 

17  55  48.6 

3.357 

12 

9  33  18.28 

9.4680 

13     1   15.6 

8.701 

13 

7  36  49.41 

9.4707 

17  52  23.5 

3.478 

13 

9  35  .46.33 

9.4669 

12  52  30.7 

8.794 

14 

7  39  17.69 

9.4719 

17  48  51.2 

3.599 

14 

9  38  14.31 

9.4658 

12  43  40.3 

8.887 

15 

7  41  46.04 

9.4730 

17  45  11.6 

3.790 

15 

9  40  42.22 

9.4647 

12  34  44.3 

8.979 

16 

7  44  14.45 

9.4740 

17  41  24.8 

3.840 

16 

9  43  10.07 

9.4635 

12  25  42.8 

9.069 

17 

7  46  42.92 

9.4750 

17  37  30.8 

3.960 

17 

9  45  37.84 

9.4693 

12  16  36.0 

9.158 

18 

7  49  11.45 

9.4759 

17  33  29.6 

4.080 

18 

9  48    5.54 

9.4611 

12    7  23.9 

9.946 

19 

7  51  40.03 

9.4767 

17  29  21.2 

4.900 

19 

9  50  33.17 

9.4598 

11  58    6.5 

9.333 

20 

7  54    8.66 

9.4776 

17  25    5.6 

4.390 

20 

9  53    0.72 

9.4585 

1 1  48  43.9 

9.419 

21 

7  56  37.34 

9.4784 

17  20  42.8 

4.440 

21 

9  55  28.19 

9.4579 

11  39  16.2 

9.504 

22 

7  59    6.07 

9.4791 

17  16  12.8 

4.550 

22 

9  57  55.58 

9.4559 

11  29  43.4 

9.587 

23 

8    1  34.83 

9.4797 

17  11  35.7 

4.677 

23 

10    0  22.90 

9.4546 

11  20    5.7 

9.669 

24 

8    4    3.63 

9.4809 

N.17    6  51.5 

4.796 

24 

10    2  50.14 

9.4533 

N.ll  10  23.1 

9.751 
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XI. 


GREENWICH  MEAN  TIME. 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 

Hoar. 

High  t  AwMoakm. 

Difllfor 
1  Minute. 

Deelinfttioa. 

Difllfor 
1  Minute, 

Hoar. 

Right  Ascension. 

Difllfor 
1  Minute. 

Declination. 

Difllfor 
1  Minute. 

SAT 

UBDA 

Y  25. 

MONDAY  27. 

h    m      •   , 

• 

O          I          M 

M 

h     m      ft 

A 

pin 

N.  2  14  29*2 

$t 

0 

10    2  50.14 

8.4533 

N.11  10  23.1 

9.761 

0 

11  58  52.74 

9*3899 

19*918 

1 

10    5  17.30 

9*4619 

11     0  35.6 

9*839 

1 

12     1  15.63 

9.3809 

2    2  273 

19*098 

2 

10    7  44.37 

9*4606 

10  50  433 

9.910 

2 

12    3  38.44 

9*3796 

1  50  25.8 

19*097 

3 

10  10  11.36 

9.4499 

10  40  4&4 

9.987 

3 

12    6     1.18 

93783 

1  38  233 

19*045 

4 

10  12  38.27 

8.4478 

10  30  443 

10*983 

4 

12    8  23.84 

9*3770 

1  26  20.4 

19*061 

5 

10  15    5.09 

9*4463 

10  20  38.8 

10.139 

5 

12  10  46.42 

9*3757 

1  14  17.2 

19*956 

6 

10  17  31.82 

9.4446 

10  10  28*2 

10.919 

6 

12  13    8.92 

9*3744 

1     2  133 

19*057 

7 

10  19  58.46 

9*4433 

10    0  133 

10.984 

7 

12  15  3135 

9*3739 

0  50  103 

19*069 

8 

10  22  25.02 

8*4419 

9  49  54.1 

10.356 

8 

12  17  53.70 

9*3719 

0  38    6.7 

19*059 

9 

10  24  51.49 

9*4404 

9  39  30.6 

10*496 

9 

12  20  15.98 

9.3707 

0  26    3*2 

19*067 

10 

10  27  17.87 

9*4399 

9  29    &0 

10.494 

10 

12  22  38.19 

9*3696 

0  13  593 

19*054 

11 

10  29  44.16 

9*4374 

9  18  313 

10*561 

11 

12  25    033 

9*3684 

N.  0    1  56.7 

19*049 

12 

10  32  10.36 

8*4389 

9    7  55.7 

19.698 

12 

12  27  2239 

9*3679 

S.  0  10    6.1 

19*043 

13 

10  34  36.47 

9.4344 

8  57  163 

10*691 

13 

12  29  44.39 

9*3661 

0  22    8.5 

19.036 

14 

10  37    2.49 

9*4399 

8  46  323 

10.764 

14 

12  32    6.32 

9*3649 

0  34  10.4 

19*096 

15 

10  39  28.42 

9*4313 

8  35  45.7 

10*816 

15 

12  34  28.18 

9*3638 

0  46  11.6 

19*014 

16 

10  41  54.25 

9*4997 

8  24  Mil 

10.876 

16 

12  36  49.97 

9*3697 

0  58  12.1 

19*009 

17 

10  44  19.99 

9.4998 

8  14    0.6 

10*934 

17 

12  39  11.70 

9*3616 

1  10  113 

11*990 

18 

10  46  45.64 

9.4987 

8    3    2*8 

10.999 

18 

12  41  3336 

9*3006 

1  22  103 

11*975 

19 

10  49  11.20 

9.4999 

7  52    1.6 

11*948 

19 

12  43  54.96 

&S594 

I  34    83 

11*957 

20 

10  51  36.66 

8.4936 

7  40  57.1 

'     11.108 

20 

12  46  16.49 

9*3583 

1  46    5.8 

11*939 

21 

10  54    2.03 

9*4991 

7  29  49.4 

IklM 

21 

12  48  37.96 

9*3573 

1  58    1.6 

11*990 

22 

10  56  27.31 

9*4906 

7  18  38.6 

11*998 

22 

12  50  5937 

9*3563 

2    9  563 

11*899 

23 

10  58  5230 

81 

9*4199 

INDA1 

N.  7    7  94.7 
r  26. 

11*967 

23 

12  53  20.72 
TU 

9*3564 

^ISDA 

S.  2  21  493 
Y  28. 

11*877 

4 

11     1  17.59 

9*4174 

N.  6  56    73 

11*306 

0 

12  55  42.02 

9.3646 

S.  2  33  413 

11*954 

1 

11    8  4239 

9*4199 

6  44  48*0 

11*363 

1 

12  58    3.26 

9*3535 

2  45  32.0 

11*998 

2 

11    6    7.50 

9*4143 

6  33  25.5 

11*398 

2 

13    0  24.44 

9*3595 

2  57  20.9 

11*901 

3 

11    8  3231 

9*4197 

6  22    03 

11*449 

3 

13    2  45*56 

9*3516 

3    9    8.1 

11.779 

4 

11  10  57.03 

9*4119 

6  10  323 

11*484 

4 

13    5    6.63 

9*3507 

3  20  533 

11.743 

5 

11  13  21.66 

9*4097 

559    25 

11.368 

5 

13    7  27.64 

9*3497 

3  32  373 

11.713 

6 

11  15  46.20 

9*4969 

5  47  29.4 

11*566 

6 

13    9  4839 

9*3488 

3  44  19.2 

11*689 

7 

11  18  10.65 

9*4097 

5  35  543 

11.603 

7 

13  12    9.49 

9*3479 

3  55  59.2 

11.648 

8 

11  20  35.01 

9*4959 

5  24  17.0 

11.640 

8 

13  14  30.34 

8-3471 

4    7  37.0 

11*619 

9 

11  22  59.27 

9*4936 

5  12  373 

11*976 

9 

13  16  51.14 

9*3469 

4  19  12.6 

11*575 

10 

11  25  23.44 

9*4099 

5    0  55.9 

11.709 

10 

13  19  11.89 

£3454 

4  30  46.0 

11*538 

11 

11  27  47.53 

8.4007 

4  49  12.4 

11.741 

11 

13  21  32.59 

9*3447 

4  42  17.2 

11*500 

12 

11  30  11.53 

9*3999 

4  37  27.0 

11.779 

12 

13  23  53.25 

9*3439 

4  53  4&0 

11.460 

13 

11  32  35.44 

9*3977 

4  25  .39.8 

11*801 

13 

13  26  13.86 

9*3431 

5    5  12.4 

11.418 

14 

11  34  59.26 

9*3969 

4  13  50.9 

11.888 

14 

13  28  34.42 

3.3483 

5  16  36.2 

11*375 

15 

11  37  22.99 

9*3947 

4    2    0.4 

11.854 

15 

13  30  54.93 

9*3415 

5  27  57.4 

11*339 

ir» 

11  39  46.63 

9*3933 

3  50    8.4 

11*878 

16 

13  33  15.40 

3*3407 

5  39  16.0 

11.987 

17 

11  42  10.19 

9*3919 

3  38  15.0 

11*901 

17 

13  35  35.82 

9*3399 

5  50  31.8 

11*940 

18 

11  44  33.66 

9.3906 

3  26  20.3 

11.999 

18 

13  37  56.19 

9.3399 

6     1  44.8 

11.193 

i  lfl 

11  46  57.05 

9*3891 

3  14  24.3 

11*948 

19 

13  40  16.52 

9*3385 

6  12  55.0 

11.144 

20 

11  49  2035 

9*3877 

3    2  27.2 

11*961 

20 

13  42  36.81 

9*3378 

6  24    2.1 

11.093 

21 

11  51  43.57 

8.3863 

2  50  29.0 

11.977 

21 

13  44  57.06 

2.3379 

6  35    6.1 

11*041 

22 

11  54    6.71 

9*3850 

2  38  29.9 

11*999 

32 

13  47  17.27 

3.3365 

6  46    7.0 

10*989 

23 

11  56  29.77 

9*3836 

2  26  29.9 

19*006 

23 

13  49  37.44 

9*3356 

6  57    43 

10*996 

24 

11  58  52.74 

9*3889 

N.  2  14  295 

19*018 

24 

13  51  57.56 

9*3350 

S.  7    7  593 

10*881 

XII. 
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GREENWICH  MEAN  TIME. 

THE  MOON'S  BIGHT  ASCENSION  AND  DECLINATION.    • 

Boar. 

Bight  Ascension. 

Din*,  for 
1  Minute. 

Declination. 

Diftfor 
1  Minute. 

Hour. 

Right  Ascension. 

Dff.  for 
lMhnrto. 

Declination. 

DiiT.for 
lUfarate. 

WEDNESDAY  29. 

FRIDAY,  OOTOBBB 

.  1. 

0 

1 

b     m      s 
13  51  57.56 
13  54  17.64 

8 

9.3350 
9.3344 

O           1           li 

8.  7    7  59.3 
7  18  50.5 

10481 
10495 

I       h    m     s 

0  1    15  43  20.11 

B 

94046 

8. 14°  28' 

lfo 

7.166 

2 

13  56  37.69 

94336 

7  29  38.3 

10.767 

3 

13  58  57.70 

9.3339 

7  40  22.6 

10.708 

4 

14     1  17.67 

94395 

7  51     3*3 

10449 

5 

14    3  37.60 

9.3318           8      1    40.5 

10490 

6 

14    5  57.49 

9.3319  !        8   12   14.1 

10499 

7 

14    8  17.35 

94306 

8  22  44.0 

10.468 

8 

14  10  37.17 

9.3300 

8  33  10.0 

10.401 

9 

14  12  56.95 

94994 

8  43  32.1 

10436 

10 

14  15  16.70 

9.3988 

8  53  50.3 

10471 

11 

14  17  36.41 

9.3989 

9    4    4.6 

10.904 

12 

14  19  56.08 

94976 

9  14  14.8 

10.136 

13 

14  22  15.72 

94970 

9  24  20.9 

10467 

14 

14  24  35.32 

9.3*4 

9  34  22.9 

9498 

15 

14  26  54.89 

9.3958 

9  44  20.7 

9497 

16 

14  29  14.42 

9.3969 

9  54  14.2 

9459 

17 

14  31  33.92 

9.3947 

10    4    3.3 

9.789 

18 
19 

14  33  53.38 
14  36  12.81 

9.3941 
94935 

10  13  48.1 
10  23  28.4 

9.709 
9435 

PHASES  OF  THE  MOON. 

20 
21 

14  38  32.20 
14  40  51.56 

9.3999 
9.3993 

10  33    4.2 
10  42  35.6 

9460 

9.485 

• 

22 

14  43  10.88 

94918 

10  52    2.4 

9.407 

d 

h        m 

23 

14  45  30.17 

9.3913 

S.U     1  24.5 

9499 

J>  First  Quarter     .  Sept      4 

19    55.5 

O  Full  Mood     ....    12 

22    50.3 

TH1 

JBSDAY  30. 

<£  Lost  Quarter.    ...    20 

17    55£ 

0 

14  47  49.43 

9.3907 

S.U  10  41.9 

9461 

%  New  Moon    •    ...    27 

9  iae 

1 
2 

3 

14  50    8.65 
14  52  27.83 
14  54  46.98 

9.3800 

11  19  54.6 
11  29    2^ 
11  38    5.5 

9.179 

9.3194 
9.3188 

9491 
9409 

4 

<£  Apogee.    .    •    .  8ept.    11 

v 

4 
5 

14  57    6.09 
14  59  25.16 

2.3189 
9.3176 

11  47    3.6 
11  55  56.8 

8496 

8446 

a 

6 

15    1  44.20 

94170 

12    4  45.1 

8.763 

7.0 

7 

15    4    3.20 

9.3163 

12  13  28.4 

8479 

8 

15    6  22.16 

9.3157 

12  22    6.6 

8494 

9 

15    8  41.09 

9.3151 

12  30  39.6 

6408 

10 

15  10  59.98 

9.3145 

12  39    7.5 

Ul 

11 

15  13  18.83 

94138 

12  47  30.2 

8436 

12 

15  15  37.64 

94139 

12  55  47.8 

8446 

13 

15  17  56.41 

8.3195 

13    4    0.1 

8.161 

14 

15  20  15.14 

94U9  >    13  12    7.1 

8476 

15 

15  22  33.84 

94119 

13  20    8.7 

7486 

16 

15  24  52.49 

94105 

13  28    5.0 

7498 

1  17 

15  27  11.10 

94097 

13  35  55.9 

7498 

• 

i  18 

15  29  29.66 

94090 

13  43  41.4 

7.719 

19 

15  31  48.18 

94083 

13  51  21.4 

7461 

20 

15  34    6.66 

94076 

13  58  554 

7498 

21 

15  36  25.09 

94068 

14    6  24.9 

7*137 

i  22 

15  38  43.48 

94061 

14  13  48*3 

7444 

23 

15  41     1.82 

94053 

14  21    6.1 

7460 

.24  1 

15  43  20.11 

94045 

8.14  28  18.3 

7.166 

158 


SEPTEMBER,    1886. 


XTTT. 


GREENWICH  MEAN  TTMK 

• 

LUNAR  DISTANCED 

o 

P.  L. 

P.  L. 

P.L. 

P.  L. 

ti 
i 

Name  and  Direction 
of  Object. 

Sun                   W. 

Noon. 

o          /        II 

41  30  31 

of 
Diff. 

9408 

III*. 

of 
Diff. 

VI*. 

of 
Diff. 

DP»- 

of 
Diff. 

O          l        II 

43  11  47 

9515 

O          I        n 

44  52  39 

9533 

.  O    _    1       II 

46  33    6 

OKJCA 

JDQfll 

Antares 

E. 

48  30  59 

9318 

46  45  26 

9349 

45    0  27 

9366 

43  16    4 

9393 

t 
i 

i 

a  Aquilw 

E. 

96  47  11 

0069 

95    9  49 

9689 

93  32  45 

9697 

91  56    1 

9713 

'    2 

Sun 

W. 

54  48  52 

9647 

56  26  43 

9867 

58    4    7 

9687 

59  41     5 

9707 

Jupiter 

W. 

26  19    4 

9406 

28    2  27 

9496 

29  45  25 

9444 

31  27  57 

9469 

"Antares 

E. 

34  44  22 

9553 

33    4  22 

9501 

31  25  15 

9635 

29  47    7 

9689 

a  Aquilfle 

E. 

&3  58  12 

9810 

82  23  57 

9831 

80  50  10 

9855 

79  16  53 

9678 

3 

Sun 

W. 

67  39  18 

9806 

69  13  38 

9895 

70  47  33 

9845 

72  21     2 

9865 

Jupiter 

W. 

39  54  14 

9553 

41  34  13 

9579 

43  13  46 

9591 

44  52  54 

9609 

Spica 

W. 

27    5  44 

9588 

28  44  56 

9596 

30  23  57 

9605 

32    2  45 

9615 

a  Aquilfle 

E. 

71  38  28 

3013 

70    8  31 

3049 

68  39  10 

3073 

67  10  27 

3105 

4 

Sun 

W. 

80    2  17 

9960 

81  33  20 

9978 

83    4    0 

9997 

84  34  17 

3014 

Jupiter 

W. 

53    2  26 

9698 

54  39    9 

9715 

56  15  29 

9739 

57  51  27 

9749 

1 

1 

Spica 
Mars 

W. 

40  12  49 

9679 

41  49  57 

9693 

43  26  46 

9707 

45    3  17 

9791 

i 

W. 

23  54  29 

9959 

25  25  33 

9965 

26  56  29 

9973 

28  27  15 

9983 

a  Aquilne 

E. 

59  57     1 

3984 

58  32  31 

3394 

57    8  47 

3366 

55  45  52 

8411 

Fomalhaut 

E. 

92  17  52 

9940 

90  46  24 

9058 

89  15  18 

9974 

87  44  33 

9991 

5 

Sun 

W. 

92    0  19 

3099 

93  28  30 

3115 

94  56  21 

3130 

96  23  54 

3146 

Jupiter 

W. 

65  45  52 

9898 

67  19  44 

9843 

68  53  16 

9857 

70  26  30 

9879 

Spica 
Mars 

W. 

53    1  14 

9790 

54  a5  55 

9803 

56  10  19 

9816 

57  44  26 

9899 

W. 

35  57  47 

3040 

37  27  10 

3059 

38  56  18 

3065 

40  25  11 

3077 

a  Aquilfle 

E. 

49    4  39 

3679 

47  47  22 

3734 

46  31  11 

3801 

45  16  10 

3879 

i 

Fomalhaut 

E. 

80  16  12 

3079 

78  47  37 

3098 

77  19  25 

3117 

75  51  36 

3136 

a  Pegasi 

E. 

94  53  55 

3047 

93  24  40 

3060 

91  55  41 

3073 

90  26  59 

3067 

6 

Sun 

W. 

103  37  12 

3916 

105    3    2 

3930 

106  28  36 

3949 

107  53  56 

3954 

Jupiter 

W. 

78    8  13 

9938 

79  39  44 

9950 

81  11    0 

9069 

82  42    1 

9973 

t 

Spica 

W. 

65  30  54 

9891 

67    3  25 

9901 

68  35  42 

9919 

70    7  45 

9993 

Mars 

W. 

47  45  53 

3137 

49  13  18 

3148 

50  40  30 

3159 

52    7  28 

3169 

Antares 

W. 

21  29    9 

3364 

22  52    7 

3316 

24  16    0 

3977 

25  40  38 

3947 

Fomalhaut 

E. 

68  38  13 

3939 

67  12  42 

3953 

65  47  35 

3974 

64  22  53 

3995 

a  Pegasi 

E. 

83    7  46 

3158 

81  40  47 

3173 

80  14    5 

3187 

78  47  40 

3901 

7 

Sun 

W. 

114  57  11 

3308 

116  21  13 

3318 

117  45    4 

3397 

119    8  44 

3337 

Jupiter 

W. 

90  13  44 

3094 

91  43  27 

3033 

93  12  59 

3049 

94  42  20 

3050 

Spica 
Mars 

W. 

77  44  48 

9979 

79  15  36 

9980 

80  46  14 

9968 

82  16  42 

9996 

W. 

59  19  16 

3919 

60  45    3 

3997 

62  10  40 

3936 

63  36    7 

3944 

Antares 

W. 

32  50  39 

3167 

34  17  28 

3159 

35  44  26 

3153 

37  11  31 

3149 

Fomalhaut 

E. 

57  25  45 

3410 

56    3  40 

3437 

54  42    5 

3463 

53  21    0 

3491 

i 

i 

aPegasi 

E. 

71  39  51 

3975 

70  15  10 

3969 

68  50  46 

3305 

67  26  40 

3390 

! 

!    8 

Jupiter 

W. 

102    6  43 

3086 

103  35  10 

3099 

105    3  29 

3006 

106  31  41 

3104 

Spica 
Mars 

w. 

89  46  39 

3030 

91  16  14 

3037 

92  45  41 

3043 

94  15    1 

3048 

i 

w. 

70  41    4 

3979 

72    5  40 

3986 

73  30    8 

3999 

74  54  29 

3997 

1 
i 

Antares 

w. 

44  27  55 

3138 

45  55  18 

3138 

47  22  41 

3138 

48  50    4 

3138 

1 

Fomalhaut 

E. 

46  43  57 

3659 

45  26  26 

3699 

44    9  38 

3743 

42  53  36 

3790 

i 

1 

a  Pegasi 
erAnetis 

E. 

60  30  49 

3404 

59    8  37 

3493 

57  46  47 

3443 

56  25  19 

3463 

E. 

103  15  49 

3156 

101  48  47 

1161 

100  21  51 

3165 

98  55    0 

3169 
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GBBENWICH  MEAN  TIME. 

LUNAR  DISTANCES. 

of  the 
rath. 

Name  and  Direction 

Midnight. 

P.L. 

of 

XV*. 

P.L. 
of 

XVUlh- 

P.L. 
of 

xxi*. 

P.L. 

of 

F 

OI  UDJQOtt* 

Diff. 

Diff. 

Diff. 

Diff.* 

Q           l        II 

O          1       II 

O          1       II 

O           I        It 

1 

Sun 

W. 

48  13    7 

9570 

49  52  43 

9690 

51  31  52 

9609 

53  10  35 

9698 

An  tares 

E. 

41  32  19 

MSI 

39  49  14 

9450 

38    6  51 

9489 

36  25  13 

9516 

a  Aquihe 

E. 

90  19  39 

9731 

88  43  40 

9749 

87    8    5 

9768 

85  32  55 

9788 

2 

Sun 

w! 

61  17  36 

9796 

62  53  41 

9747 

64  29  19 

9766 

66    4  32 

9786 

Jupiter 

w. 

33  10    4 

9480 

34  51  45 

9499 

36  33    0 

9517 

38  13  50 

9535 

An  tares 

E. 

28  10    3 

9735 

26  34  10 

9795 

24  59  35 

9863 

23  26  29 

9943 

■ 

a  Aquile 

E. 

77  44    6 

9903 

76  11  51 

9999 

74  40    9 

9956 

73    9    1 

9984 

3 

Sun 

W. 

73  54    6 

9884 

75  26  45 

9903 

76  59    0 

9993 

78  30  50 

9941 

Jupiter 

W. 

46  31  37 

9096 

48    9  56 

9645 

49  47  50 

9663 

51  25  20 

9681 

Spica 

W. 

33  41   19 

9097 

35  19  37 

9639 

36  57  39 

9659 

38  35  23 

9666 

a  Aquihe 

E. 

65  42  23 

3138 

64  14  59 

3173 

62  48  17 

3908 

61  22  17 

3945  ' 

4 

Sun 

W. 

86    4  12 

3039 

87  33  45 

3049 

89    2  57 

3008 

90  31  48 

3089  | 

Jupiter 

W. 

59  27    2 

9766 

61    2  15 

9781 

62  37    8 

9797 

64  11  40 

9819 

Spica 
Mars 

W. 

46  39  29 

9735 

48  15  23 

9749 

49  50  58 

9763 

51  26  15 

9776 

W. 

29  57  49 

9993 

31  28  10 

3005 

32  58  17 

3017 

34  28    9 

3098  1 

a  Aquiln 

E. 

54  23  48 

3457 

53    2  36 

3506 

51  42  19 

3558 

50  22  59 

3613 

Fomalhatit 

E. 

86  14    9 

3009 

84  44    7 

3096 

83  14  27 

3044 

81  45    9 

3061 

5 

Sun 

W. 

97  51     8 

3160 

99  18    5 

3175 

100  44  44 

3189 

102  II     6 

3903 

Jupiter 

W. 

71  59  25 

9885 

73  32    3 

9899 

75    4  23 

9919 

76  36  26 

9995 

Spica 
Mars 

W. 

59  18  16 

9849 

60  51  49 

9855 

62  25    6 

9806 

63  58    8 

9879 

W. 

41  53  49 

3089 

43  22  12 

3101 

44  50  20 

3113 

46  18  14 

3195 

a  Aquilte 

E. 

44    2  22 

3949 

42  49  52 

4033 

41  38  45 

4194 

40  29    6 

4999 

Fomalhaut 

E. 

74  24  10 

3154 

72  57    6 

3173 

71  30  25 

3193 

70    4    7 

3913 

i 

a  Pegasi 

E. 

88  58  34 

3109 

87  30  27 

3116 

86    2  37 

3199 

84  35    3 

3143 

6 

Sun 

W. 

109  19    1 

3965 

110  43  53 

3977 

112    8  31 

•MOD 

113  32  57 

3998 

Jupiter 

W. 

84  12  48 

9984 

85  43  21 

9994 

87  13  41 

3004 

88  43  49 

3014 

Spica 
Mars 

W. 

71  39  35 

9933 

73  11  12 

9943 

74  42  36 

9953 

76  13  48 

9969 

W. 

53  34  14 

3180 

55    0  47 

3190 

56  27    8 

3199 

57  53  18 

3909 

An  tares 

W. 

27    5  52 

8993 

28  31  34 

3904 

29  57  39 

3188 

31  24    2 

3177 

Fomalhaut 

E. 

62  58  36 

3317 

61  34  44 

3339 

60  11  18 

3309 

58  48  18 

3386 

a  Pegasi 

E. 

77  21  32 

3915 

75  55  41 

3930 

74  30    7 

3944 

73    4  50 

3959 

7 

Sun 

W. 

120  32  13 

3345 

121  55  33 

3353 

123  18  43 

3361 

124  41  44 

3368 

Jupiter 

W. 

96  11  31 

3057 

97  40  33 

3065 

99    9  25 

3073 

100  38    8 

3079 

Spica 
Mars 

W. 

83  47    0 

3004 

85  17    8 

3011 

86  47    7 

3018 

88  16  57 

3095 

w. 

65     1  24 

3959 

66  26  32 

3959 

67  51  31 

3967 

69  16  21 

3973 

Antares 

w. 

38  38  41 

3146 

40    5  55 

3143 

41  33  13 

3141 

43    0  33 

3139 

Fomalhaut 

E. 

52    0  26 

3521 

50  40  25 

3553 

49  20  59 

3586 

48    2    9 

3091 

a  Pegasi 

E. 

66    2  52 

3337 

64  39  23 

3353 

63  16  13 

3369 

61  53  21 

3386 

8 

Jupiter 

W. 

107  59  46 

3109 

109  27  45 

3113 

110  55  39 

3118 

112  23  27 

3191 

Spica 

W. 

95  44  14 

3053 

97  13  21 

3058 

98  42  22 

3069 

100  11  18 

3067 

Mars 

W. 

76  18  44 

3309 

77  42  53 

3307 

79    6  56 

3319 

80  30  54 

3316 

Antares 

W. 

50  17  27 

3138 

51  44  50 

3139 

53  12  12 

3139 

54  39  34 

3139 

Fomalhaut 

E. 

41  38  23 

3849 

40  24    4 

3897 

39  10  41 

3958 

37  58  20 

4097 

a  Pegasi 
a  Anetis 

E. 

55    4  13 

3484 

53  43  31 

3506 

52  23  14 

3530 

51    3  23 

3555 

E. 

97  28  14 

3173 

96    1  33 

3177 

94  34  56 

3180 

93    8  23 

3184 

\ 


160 


SEPTEMBER,    1886. 
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GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES. 

© 
og 

9 

Nome  and  Direction 
of  Objoot. 

Noon. 

P.L. 

Of 

Diff. 

m». 

P.L. 

of 

Diff. 

VPl 

P.L. 
of 

Diff. 

IX*. 

P.L. 

ef 

Diff. 

Spica 
Mars 

w. 

O          1        It 

101  40    8 

3071 

10S    ^  53 

3074 

H>l37'33 

3977 

O          *        ## 

106    6  12 

3089 

w. 

81  54  47 

3310 

83  18  36 

3304 

84  42  20 

3396 

86    6    1 

3330 

Antares 

w. 

56    6  56 

3140 

57  34  17 

3140 

59    1  38 

3140 

60  28  59 

3141 

Foraalhaut 

E. 

36  47    7 

4103 

35  37    8 

4165 

34  28  28 

4970 

33  21  16 

4384 

a  Pegasi 

E. 

49  44    0 

3668 

48  25    6 

3810 

47    6  43 

9641 

45  48  53 

3674 

a  Arietis 

E. 

91  41  55 

3186 

90  15  31 

3101 

88  49  11 

3193 

87  22  54 

3197 

JO 

Mars 

W. 

93    3  39 

3341 

94  27    3 

3349 

95  50  26 

3344 

97  13  47 

3345 

Antares 

W. 

67  45  38 

3141 

69  12  58 

9140 

70  40  19 

3140 

72    7  40 

3140 

a  Aquilte 

W. 

31     4  43 

5730 

31  52  50 

0507 

32  43  29 

8311 

33  36  28 

5137 

a  Arietta 

E. 

80  12  25 

3911 

78  46  29 

3914 

77  20  37 

3917 

75  54  48 

3910 

Aldebaran 

E. 

,  112  36    7 

3066 

HI    7  16 

3088 

109  38  27 

3060 

108    9  39 

3069 

11 

Antares 

W. 

79  24  36 

3135 

80  52    3 

3134 

82  19  31 

3133 

83  47    1 

3139 

a  AquilflB 

W. 

38  30  39 

4519 

39  34  20 

4494 

40  39  20 

4349 

41  45  34 

4988 

a  Arietis 

E. 

68  46  27 

3933 

67  20  57 

3996 

65  55  30 

3939 

64  30    7 

3949 

Aldebaran 

E. 

100  45  45 

3080 

99  16  57 

3080 

97  48    9 

3088 

96  19  20 

3068 

12 

Aji  tares 

W. 

91     4  57 

3193 

92  32  39 

3191 

94    0  23 

3110 

95  28  10 

3117 

a  Aquihe 

W. 

47  32    6 

3065 

48  44    0 

3049 

49  56  37 

3009 

51    9  55 

3865 

a  Arietis 

E. 

57  24  12 

3969 

55  59  16 

3967 

54  34  26 

3979 

53    9  42 

3979 

Aldebaran 

E. 

88  54  50 

3059 

87  25  50 

3058 

85  56  47 

3054 

84  27  41 

3059 

13 

a  AquilflB 
a  Anetis 

W. 

57  25    6 

3714 

58  41  38 

3800 

59  58  36 

8886 

61  15  59 

3645 

E. 

46    8  12 

3399 

44  44  26 

3394 

43  20  54 

3948 

41  57  38 

3363 

Aldebaran 

E. 

77    1  25 

3038 

75  31  59 

3034 

74    2  28 

3030 

72  32  53 

3097 

14 

a  AquilflB 

W. 

67  48  17 

3565 

69    7  41 

3836 

70  27  23 

3994 

71  47  21 

3510 

Fomalhaut 

W. 

35  23    4 

4078 

36  33  29 

3009 

37  45  11 

3997 

38  58    3 

3664 

aPegasi 

W. 

24  18  27 

5716 

25    643 

5400 

25  58  31 

5149 

26  53  31 

4095 

Aldebaran 

E. 

65    3  47 

3088 

63  33  42 

3009 

62    332 

9097 

60  33  16 

9993 

Saturn 

E. 

107  13  15 

3046 

105  43  59 

8041 

104  14  57 

8936 

102  45    9 

3031 

15 

a  AquilflB 

W. 

78  30  45 

3450 

79  52    5 

8440 

81  13  36 

3431 

82  35  18 

3491 

Fomalhaut 

W. 

45  16  58 

3810 

46  35  12 

3661 

47  54    7 

3546 

49  13  40 

3515 

a  Pegasi 
Aldebaran 

W. 

32    7    4 

4176 

33  15  53 

4075 

34  26  19 

3964 

35  38  14 

3905 

E. 

53    0  21 

9966 

51  29  26 

9080 

49  58  23 

9954 

48  27  13 

9949 

Saturn 

E. 

95  16  12 

3004 

9346    4 

9099 

92  15  49 

9999 

90  45  26 

9985 

Pollux 

E. 

96  53  38 

3030 

95  24  14 

3033 

93  54  42 

9097 

92  25    3 

3091 

16 

Fomalhaut 

W. 

55  59  44 

3379 

57  22  25 

3958 

58  45  32 

3334 

60    9    4 

3313 

aPegasi 
Aldebaran 

W. 

41  55  47 

3605 

43  14  16 

3650 

44  33  35 

3617 

45  53  40 

3479 

E. 

40  49  25 

9916 

39  17  26 

9900 

37  45  18 

9001 

36  13    0 

9893 

Saturn 

E. 

83  11  31 

9059 

81  40  18 

9946 

80    8  57 

9938 

78  37  26 

9931 

Pollux 

E. 

84  54  47 

9960 

83  24  20 

9981 

81  53  44 

9975 

8023    0 

9968 

17 

Fomalhaut 

W. 

67  12  30 

3991 

68  38  14 

3904 

70    4  18 

3188 

71  30  41 

9173 

aPegasi 

W. 

52  44    4 

3310 

54    7  54 

3999 

55  32  15 

3966 

56  57    6 

3949 

Saturn 

E. 

70  57  23 

9600 

69  24  51 

9860 

67  52    7 

9679 

66  19  12 

9863 

Pollux 

E. 

72  47    7 

9933 

71  15  30 

9996 

69  43  43 

9918 

68  11  47 

9910 

Regulus 

E. 

106  36  14 

9854 

107    2  56 

9645 

105  29  26 

9636 

103  55  45 

9897 

SUN 

E. 

134  41  13 

3909 

133  15  14 

9198 

131  49    3 

9199 

130  22  41 

3179 
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GREENWICH  MEAN  TIME. 

• 

- 

LUNAB  DISTANCES. 

• 

*A 

Name  and  Direction 
of  Object. 

Midnight. 

P.L. 

of 

Diff. 

xv*. 

P.L. 

of 

Diff. 

XVHP»- 

P.L. 

of 

Diff 

XXI*. 

P.L. 

of 

Diff. 

• 

O           l        U 

Oil* 

O          /         /' 

O           1        if 

9 

Spies 
Mars 

W. 

107  34  46 

3063 

109    3  16 

3087 

110  31  42 

3069 

112    0    5 

3691 

* 

W. 

87  29  38 

3339 

88  53  12 

3334 

90  16  44 

3337 

91  40  13 

3839 

■ 

Antorea 

w. 

61  56  19 

3141 

63  23  39 

3141 

64  50  59 

3149 

66  18  18 

3141 

i 

Fomalhaut 

E. 

32  15  40 

4508 

31   11  50 

4636 

30    9  56 

4787 

29  10    9 

4961 

aPegasi 

E. 

44  31  38 

3710 

43  15    2 

3749 

41  59    7 

3799 

40  43  57 

3899 

a  Arietis 

E. 

85  56  41 

3900 

84  30  32 

3903 

83    4  26 

3906 

81  38  24 

3909 

10 

Mars 

W. 

98  37    7 

3345 

100    0  27 

3345 

101  23  46 

3346 

102  47    4 

3346 

An  tares 

W. 

73  35     1 

3139 

75    2  23 

3138 

76  29  46 

3138 

77  57  10 

3136 

i   « 

a  Aqiulee 

W. 

34  31  37 

4084 

35  28  45 

4645 

36  27  44 

4799 

37  28  25 

4619 

! 

a  Arietis 

E. 

74  29    1 

3931 

73    3  17 

3995 

71  37  37 

3997 

70  12    0 

3931 

t 

Aldebanin 

E. 

106  40  51 

3060 

105  12    4 

3070 

103  43  18 

3070 

102  14  32 

3089 

11 

Antares 

W. 

85  14  32 

3130 

86  42    5 

3199 

88    9  40 

3197 

89  37  17 

3194 

a  Aquilee 

W. 

42  52  55 

4909 

44     1   19 

4140 

45  10  42 

4064 

46  20  59 

4033 

1 

a  Arietis 

E. 

63    4  47 

3*345 

61  39  31 

3949 

60  14  20 

3953 

58  49  13 

3958 

1 

Aldebanin 

E. 

94  50  29 

.1065 

93  21  37 

3064 

91  52  43 

3069 

90  23  47 

3061 

12 

Antares 

W. 

96  55  59 

3114 

98  23  51 

3113 

99  51  45 

3110 

101  19  42 

3106 

a  Aquilw 

W. 

52  23  50 

3830 

53  38  21 

3797 

54  53  26 

3768 

56    9    2 

3741 

1 

a  Arietta 

E. 

51  45    6 

3986 

50  20  38 

3994 

48  56  19 

3309 

47  32  10 

3319 

Aldebnrau 

E. 

82  58  33 

3049 

81  29  21 

3047 

80    0    6 

3043 

78  30  47 

3041 

13 

a  Aquilee 

W. 

62  33  45 

3694 

63  51  53 

3605 

65  10  22 

3567 

66  29  10 

3570 

a  Arietis 

E. 

40  34  39 

3380 

39  12    0 

3400 

37  49  43 

3493 

36  27  52 

Aldebaran 

E. 

71    3  14 

3093 

69  33  30 

3019 

68    3  41 

3015 

66  33  47 

3010 

14 

a  Aquilee 

W. 

73    7  34 

3497 

74  28    1 

3485 

75  48  42 

3479 

77    9  37 

3461 

Fomalhaut 

W. 

40  11  59 

3806 

41  26  55 

3753 

42  42  46 

3705 

43  59  28 

3680 

a  Pegasi 

W. 

27  51  26 

4739 

28  51  59 

4564 

29  54  55 

4417 

31     0    I 

4969 

Aldebaran 

E. 

59    2  54 

9988 

57  32  26 

9969 

56     1  51 

9977 

54  31     9 

9979 

Saturn 

E. 

101  15- a* 

20*26 

W  45  54 

3091 

98  16    7 

3015 

96  46  13 

3009 

15 

a  Aquilee 

W. 

83  57  11 

3419 

85  19  14 

3403 

86  41  27 

3396 

88    3  48 

3388 

Fomalhaut 

W. 

50  33  48 

3484 

51  54  30 

3454 

53  15  45 

3498 

54  37  30 

3409 

i 

a  Pegnsi 
Aldebaran 

W. 

36  51  29 

3633 

38    5  57 

3768 

39  21  33 

3709 

40  38  11 

3654 

t 

E. 

46  55  56 

3949 

45  24  31 

9936 

43  52  58 

9999 

42  21  16 

9999 

Saturn 

E. 

89  14  55 

9960 

87  44  16 

9973 

86  13  30 

3VOO 

84  42  35 

9959 

Pollux 

E. 

90  55  16 

3014 

89  25  21 

3008 

87  55  18 

3001 

86  25    7 

9994 

16 

Fomalhaut 

W. 

61  33    1 

3993 

62  57  21 

3974 

64  22    3 

3956 

65  47    6 

3938 

a  Pegasi 

W. 

47  14  28 

3449 

48  35  57 

3408 

49  58    4 

3877 

51  20  47 

3347 

Aldebaran 

E. 

34  40  32 

9886 

33    7  55 

9676 

31  35    8 

9869 

30    2  10 

9661 

Saturn 

E. 

77    5  46 

2993 

75  33  56 

9914 

74     1  55 

9906 

72  29  44 

9698 

Pollux 

E. 

78  52    7 

9961 

77  21    5 

9954 

75  49  54 

3947 

74  18  35 

9940 

17 

Fomalhaut 

W. 

72  57  22 

3158 

74  24  21 

3143 

75  51  39 

3199 

77  19  14 

3114 

aPegRKi 

W. 

58  22  25 

3919 

59  48  12 

3197 

61  14  25 

3175 

62  41     4 

3155 

Saturn 

E. 

64  46    6 

9854 

63  12  48 

9844 

61  39  17 

0835 

60    5  34 

9895 

! 

Pollux 

E. 

66  39  41 

8903 

65    7  26 

9696 

63  35    2 

0668 

62    2  28 

9661 

Regulus 

E. 

102  21  52 

9618 

100  47  47 

9606 

99  13  29 

9798 

97  38  58 

9786 

• 

Sun 

E. 

128  56    7 

3169 

127  29  21 

3158 

126    2  22 

3148 

124  35  11 

3137 

11 
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8EPTE] 


ma: 


issa 


xvn. 


iH  Tl 

[ME. 

&B1SKNWIGH  MKJ 

* 

« 

► 

LUNAR  DISTANCES. 

i4 

P.L. 

P.L. 

P.L. 

P.L. 

r 

18 

Vint  m4  Dinettes 
of  Object. 

KOO*. 

ID*- 

Dm 

YV>- 

of 
DMT. 

DT> 

ef 
DHL 

Fomalbam 

W. 

7&€t    * 

SMI 

O          1        II 

80  15  16 

3967 

O          l         II 

81  43  42 

3973 

Q          I         " 

88  19  24 

3990 

aP<*a*i 

W. 

64    8    7 

SU6 

65  35  34 

3115 

67    3  25 

3996 

68  31  40 

3078 

a  Arietta 

w. 

92    0    8 

3067 

93  19  90 

3819 

24  27  10 

3680 

95  44  18 

3568 

Saturn 

E. 

58  31  88 

9916 

56  57  99 

9904 

55  23    6 

9794 

53  48  30 

1 

9783 

Pollux 

E. 

60  29  45 

•073 

58  56  59 

9666 

57  23  50 

9859 

55  50  89 

9859 

Regulu* 

E. 

96    4  14 

•777 

94  99  16 

9767 

92  54    5 

9756 

91  18  40 

9745 

Sun 

E. 

193    7  46 

3135 

121  40    7 

3114 

120  12  15 

3103 

118  44    9 

3001  ! 

19 

Fomalhaut 

W. 

90  89  54 

•906 

99  10    9 

9986 

93  40  39 

9975 

95  II  93 

9963 

aPegaai 

W. 

75  58  21 

8008 

77  98  44 

9975 

78  59  98 

9960 

80  80  31 

9944 

aArieti* 

W. 

39  86    7 

3188 

34    9  30 

3135 

35  29  57 

3087 

36  58  92 

3043  | 

Saturn 

E. 

45  51  55 

•787 

44  15  51 

9716 

42  39  39 

9704 

41    2  57 

9909 

Pollux 

E. 

48    989 

•681 

46  98  39 

9616 

44  54  95 

9811 

43  20  12 

9806 

Repului 

E. 

83  17  47 

8667 

81  40  49 

9674 

80    3  34 

9661 

78  26    2 

9649 

Sun 

E. 

111  19  59 

3097 

109  50  13 

3014 

106  90  18 

3001 

106  50    6 

9987 

90 

a  Pegaei 
a  Arietin 

W. 

88  10  88 

8670 

89  43  35 

9855 

91   16  51 

9849 

92  50  25 

9898 

W. 

44  39  49 

9899 

46    5  51 

9637 

47  39  31 

9809 

49  13  47 

9789  i 

Saturn 

E. 

39  56    8 

9634 

31  17  59 

9699 

99  39  34 

9511 

28    0  54 

9601 

Pollux 

E. 

35  98  39 

8919 

33  54  90 

9818 

32  90  16 

9888 

30  46  24 

9849 

Rogulue 

E. 

70  13  58 

8668 

68  34  38 

9568 

66  54  59 

9553 

65  15    0 

9539 

Sun 

E. 

99  14  41 

8915 

97  49  41 

9699 

96  10  91 

9684 

94  37  42 

9860 

91 

a  Arietif 

W. 

57  13  35 

9961 

58  51    7 

9640 

60  29    8 

9518 

62    7  39 

9597 

Aldebaran 

W. 

93  18    3 

9465 

95    0    6 

9450 

26  42  30 

9434 

28  25  16 

9419  { 

Regului 

E. 

56  50    5 

6466 

55    8    4 

9461 

53  25  42 

9438 

51  42  58 

9491 

Sun 

E. 

86  49  98 

9790 

85  14  47 

•9774 

83  39  45 

9758 

82    4  22 

9749 

99 

a  Arietif 

W. 

70  97    8 

9499 

79    8  99 

9469 

73  50    1 

9464 

75  39    5 

9447 

Aldebaran 

W. 

37    4  98 

9344 

38  49  24 

9398 

40  84  42 

9313 

42  20  29 

9908 

Regiiltie 

E. 

43    3  59 

9946 

41  19    6 

9331 

39  33  52 

9316 

37  48  16 

9301  J 

Sun 

E. 

74    9    5 

9691 

79  94  33 

9645 

70  46  39 

9699 

69    8  93 

9613 

98 

a  Arietis 

W. 

84    8  19 

9397 

85  59  41 

9353 

87  87  24 

9330 

89  99  97 

9395  j 

Aldebaran 

w. 

51  14    6 

9996 

53    1  55 

9919 

54  50    4 

9199 

56  38  33 

9185 

Sun 

E. 

60  51  44 

9536 

59  11  21 

9599 

57  30  38 

8507 

55  49  35 

9494  | 

94 

Aldebaran 

W, 

65  45  51 

9194 

67  86  13 

9113 

69  26  52 

9163 

71  17  47 

9909  ' 

Pollux 

W. 

94    0  37 

9599 

25  40  15 

9599 

27  21  96 

9445 

29    3  56 

9396 

Sun 

E. 

47  19  38 

9430 

45  36  46 

9418 

43  53  37 

9408 

42  10  13 

9397  1 

95 

Aldebaran 

W. 

8086    1 

9959 

82  28  18 

9043 

84  20  45 

9097 

86  13  99 

1 
9939 

Pollux 

W. 

37  50  49 

9939 

89  88  19 

9917 

41  26  21 

9198 

43  14  51 

9169  1 

Sun 

E. 

33  99  51 

9357 

31  45  14 

9351 

30    0  28 

9346 

28  15  35 

S349 

1 

99     Sun 

W. 

99  38  85 

9504 

24  19  43 

9516 

26    0  34 

9530 

27  41    6 

9545 

!  orAauito 

E. 

89  95    9 

9643 

87  47    5 

9958 

86    9  29 

9675 

84  32  16 

9693 

Fomalhaut 

E. 

199  50  99 

9693 

121  11  58 

9991 

119  33  31 

9690 

117  55    3 

9681 

ao 

Sun 

W. 

85  58  98 

9696 

37  86  42 

9945 

39  14  86 

9963 

40  52    5 

9682 

a  Aquito 

E. 

76  39  50 

8994 

74  58  97 

9699 

73  24  37 

9857 

71  51  93 

9685 

Fomalhaut 

E. 

109  44    5 

9954 

108    6  98 

9665 

106  98  56 

9976 

104  51  44 

3889 

xvm. 
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GREENWICH  MEAN  TIME. 

* 

LUNAR  DISTANCES. 

• 

• 

*»A 

P.L. 

P.L. 

P.L. 

P.L. 

18 

Name  and  Direction 
of  Object. 

Midnight. 

of 
Diff. 

XVb. 

of 
Dift 

XVIIIb. 

of 
DHL 

XXI*. 

of 
Dill. 

Fomalbaut 

W. 

O          /          '/ 

84  41  23 

3047 

O          t        10 

86  10  38 

3034 

O          i        it 

87  40    8 

3099 

o       »      >• 

89    9  54 

3010 

a  Pegasi 
a  Anetif* 

W. 

70    0  17 

3060 

71  29  16 

3043 

72  58  36 

3095 

74  28  18 

3008 

W. 

27    3  27 

3471 

28  24  23 

33*6 

29  46  55 

3319 

31  10  53 

3947 

Saturn 

E. 

52  13  40 

9779 

50  38  36 

9761 

49    3  17 

9750 

47  27  43 

9739 

Pollux 

E. 

54  17  18 

9845 

52  43  48 

9838 

51  10  10 

9833 

49  36  25 

9897 

t 
I 

Regulus 

E. 

89  4*3    0 

9734 

88    7    5 

9799 

86  30  55 

9710 

84  54  29 

9698 

( 

I 

Sun 

E. 

117  15  48 

3078 

115  47  12 

3066 

114  18  21 

3053 

112  49  14 

3041 

19 

Fomalhaut 

W. 

96  42  22 

9953 

98  13  34 

9949 

99  45    0 

9931 

101  16  39 

9999 

a  Pegasi 
a  Arietis 

W. 

82    1  54 

9999 

83  33  36 

9913 

85    5  38 

9898 

86  37  59 

9884 

W. 

38  27  41 

3003 

30  57  50 

9965 

41  28  46 

9930 

43    0  27 

9898 

Saturn 

E. 

;»36    7 

9681 

37  49     1 

9669 

36  11  39 

9657 

34  34     1 

9646 

Pollux 

E. 

41  45  54 

9805 

40  11  33 

9805 

38  37  11 

9805 

37    2  50 

9808 

Regulu8 

K. 

76  48  13 

9636 

75  10    7 

9893 

73  31  43 

9009 

71  53    0 

9595 

1 

Sun 

E. 

105  19  37 

9973 

103  48  50 

9958 

102  17  45 

9944 

100  46  22 

9930 

20 

a  Pegasi 

W. 

94  21  16 

9815 

95  58  24 

9809 

97  32  49 

9790 

99    7  30 

9778 

a  Arietis 

W. 

50  48  39 

9756 

52  24    5 

9731 

54    0    3 

9707 

55  36  33 

9683 

Saturn 

E. 

26  22     1 

9591 

24  42  54 

9589 

23    3  34 

9574 

21  24    4 

9569 

Pollux 

E. 

29  12  50 

9861 

27  39  41 

9887 

26    7    5 

9990 

24  35  12 

9965 

Regulus 

E. 

63  34  41 

9595 

61  54    3 

9510 

60  13    4 

9496 

58  31  45 

9481 

Sun 

E. 

93    4  44 

9854 

91  31  26 

9838 

89  57  47 

9899 

88  23  48 

9806 

21, 

k  a  Arietis 

W. 

63  46  38 

9577 

65  26    5 

9557 

67    5  59 

9538 

68  46  20 

9518 

"  Aldebernn 

W. 

30    8  23 

9404 

31  51  52 

9389 

33  35  42 

9374 

35  19  54 

9359 

Regulu8 

E. 

49  59  53 

9406 

48  16  27 

9391 

46  32  39 

9376 

44  48  30 

9361 

Sun 

E. 

80  28  38 

9995 

78  52  32 

9710 

77  16    5 

9693 

75  39  16 

9677 

22 

a  Arietis 

W. 

77  14  33 

9430 

78  57  25 

9414 

80  40  40 

9398 

82  24  18 

9389 

Aldebaran 

W. 

44    6  24 

9984 

45  52  47 

9989 

47  39  32 

9955 

49  26  38 

9940 

Regulus 

E. 

36    2  18 

9987 

34  15  59 

9979 

32  29  19 

9959 

30  42  19 

9945 

Sun 

E. 

67  29  46 

9597 

65  50  47 

9589 

64  11  27 

9566 

62  31  46 

9551 

23 

a  Arietis 

W. 

91     7  50 

9319 

92  53  32 

9300 

94  39  31 

9989 

96  25  47 

9978 

Aldebanui 

W. 

58  27  22 

9173 

60  16  31 

9160 

62    5  59 

9147 

63  55  46 

9136 

Sun 

E. 

54    8  13 

9480 

52  26  32 

9467 

50  44  32 

9454 

49    2  14 

9441 

24 

Aldebaran 

W. 

73    8  58 

9063 

75    0  23 

9074 

76  52    2 

9065 

78  43  55 

9057 

Pollux 

W. 

30  47  34 

9357 

32  32  11 

9391 

34  17  40 

9989 

36    3  55 

9963 

Sun 

E. 

40  26  34 

9387 

38  42  41 

9379 

36  58  36 

9371 

35  14  19 

9363 

25 

Aldebaran 

W. 

88    6    7 

9098 

89  59    0 

9089 

91  52    0 

9019 

93  45    5 

9016 

Pollux 

W. 

45    3  45 

9168 

46  53    1 

9155 

48  42  36 

9144 

50  32  28 

9135 

Sun 

E. 

26  30  36 

9339 

24  45  34 

9337 

23    0  29 

9337 

21   15  24 

9339 

29 

Sun 

W. 

29  21  17 

9560 

31     1    7 

9576 

32  40  35 

9599 

34  19  41 

9610 

a  Aquilss 

E. 

82  55  27 

9713 

81  19    4 

9734 

79  43    9 

9756 

78    7  44 

9780  ; 

Fomnlhaut 

E. 

116  16  37 

9935 

114  38  16 

9631 

113    0    3 

9638 

111  21  59 

9645 

30 

Suit 

W. 

42  29    9 

9701 

44    5  47 

9790 

45  42    0 

9740 

47  17  47 

9759  i 

a  Aquilte 

E. 

70  18  45 

9915 

68  46  45 

9946 

67  15  25 

9979 

65  44  46 

3013 

Fomalbaut 

E. 

103  14  49 

9709 

101  38  12 

9716 

100    1  53 

9731 

96  25  54 

9746 
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AT  GREENWICH  APPARENT  NOON. 


1 


Q 


Frid. 
Sat. 

SUN. 

Mon. 

Tues. 

Wed. 

Thur. 

Frid. 

Sat. 

SUN. 

Mon. 

Tues. 

Wed. 
Thur. 
Frid. 

Sat. 

SUN 

Mon. 

Tues. 
Wed. 
Thur. 

Frid. 
Sat 

SUN. 

Mon. 

Tues. 

Wed. 

Thur. 

Frid. 

Sat. 

SUN. 

Mon. 


5 

a 

o 

* 

o 


1 

2 
3 

4 
5 
6 

7 
8 
9 

10 
11 
12 

13 
14 
15 

16 
17 

18 

19 
20 
21 

22 
23 
24 

25 
26 
27 

28 
29 
30 
31 

32 


THE  SUN'S 


Apparent 
Right  Ascension. 


h     m        ft 

12  30  11.38 

12  33  49.00 

12  37  26.94 

12  41  5.18 

12  44  43.75 

12  48  22.68 

12  52  1.99 

12  55  41.69 

12  59  21.82 

13  3  2.39 
13  6  43.42 
13  10  24.94 

13  14  696 

13  17  49.52 

13  21  32.62 

13  25  16.30 

13  29  0.57 

13  32  45.46 

13  36  30.99 

13  40  17.16 

13  44  4.00 

13  47  51.53 

13  51  3975 

13  55  28.68 

13  59  18.34 

14  3  8.72 
14     6  59.84 

14  10  51.72 

14  14  44.36 

14  18  37.76 

14  22  31.93 

14  26  26.88 


Diff.  for 
1  Hoar. 


n 

9.062 
9.074 
9.087 

9.101 
9.115 
9.130 

9. 146 
9.163 
9.181 

9.300 
9.220 
9.241 

9.263 
9.285 
9.308 

9.332 
9.357 
9.383 

9.410 
9.437 
9.465 

9.494 
9.524 
9.554 

9.584 
9.615 
9.646 

9.677 
9.709 
9.741 
9.773 


Apparent 
Deolination. 


S. 


// 


3  15  39.2 

3  38  56.4 

4  2  11.2 

4  25  23.0 

4  48  31.5 

5  11  36.3 

5  34  37.1 

5  57  33.5 

6  20  25.3 

6  43  11.9 

7  5  53.0 
7  28  28.3 

7  50  57.5 

8  13  20.2 
8  35  36.0 

8  57  44.5 

9  19  45.4 
9  41  ^8.3 

10     3  22.7 
10  24  58.4 

10  46  25.1 

11  7  42  2 
11  28  49.4 

11  49  46.2 

12  10  32.4 
12  31     7.3 

12  51  30.7 

13  11  42.2 
13  31  41.2 

13  51  27.3 

14  11     0.2 


9.806  S.  14  30  19.4 


DliT.  for 
1  Hour. 


-58.26 
58.16 
58.05 

-57.92 

57.78 
57.63 

-57.46 
57.26 
57.05 

-56.83 
56.59 
56.34 

-56.08 
55.80 
55.51 

-55.20 
54.87 
54.53 

-54.17 
53.80 
53.41 

-53.00 
52.58 
52.14 

-51.69 
51.21 
50.72 

-50.21 
49.69 
49.14 

48.58 

-48.00 


8enii- 
diameter. 


6 
6 
6 


// 


6 
6 


6 
6 
6 
6 


1.49 
1.77 
2.06 


6  2.35 

6  2.63 

6  2.91 

6  3.19 

6  3.47 

6  3.75 

6  4.03 

6  4.31 

6  4.59 

6  4.86 

6  5.14 

6  5.41 

6  5.68 

6  5.95 

6  6.22 

6  6.48 

6  6.74 

6  7.00 

6  7.26 

6  7.52 

6  7.78 


8.04 
8.30 
6    8.56 


8.82 
9.07 
9.33 
9.58 


16     9.84 


Sidereal 
Time  of 
8eml- 
dlameter 
Passing 
Meridian. 


64.37 
64.41 
64.46 

64.51 
64.56 
64.62 

64.68 
64.74 
64.81 

64.88 
64.95 
65.02 

65.10 
65.18 
65.26 

65.34 
65.43 
65.52 


Bq  nation  of 

Time, 

to  be 
Subtracted 

from 
Apparent 

Time. 


66.52 
66.63 
66.74 
66.85 


10  20.87 
10  39.75 

10  58.32 

11  16.58 
11  34.51 

11  52.09 

12  9.28 
12  26.08 
12  42.46 

12  58.39 

13  13.87 
13  28.87 

13  43.36 

13  57.32 

14  10.73 

14  23.57 
14  35.82 
14  47.45 


65.61  14  58.45 

65.70!  15    8.80 

65.80,  15  18.48 

65.90  15  27.49 

66.00 '  15  35.80 

66.10  15  43.39 


66.20  15  50.27 
66.30  15  56.43 
66.41     16     1.85 


16  6.51 

16  10.41 

16  13.55 

16  15.93 


66.96     16  17.54 


Ditt.  for 
1  Hoar. 


a 
0.792 

0.780 
0.767 

0.753 
0.739 
0.724 

0.708 
0.691 
0.673 

0.654 
0.634 
0.613 

0.591 
0.569 
0.546 

0.522 
0.497 
0.471 

0.444 
0.417 
0.389 

0.360 
0.331 
0.301 

0.271 
0.24) 
0.209 

0.178 
0.146 
0.114 
0.082 

0.049 


Von.— The  mean  time  of  semidiameter  passing  may  be  found  by  subtracting  0M8  from  the  sidereal  time. 

The  sign  —  prefixed  to  the  hourly  change  of  deolination  indicates  that  south  declinations  are  increasing. 
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AT  GREENWICH  MEAN  NOON. 

' 

THE 

SUN'S 

- 

• 

1 

* 

1 

o 

1 

• 

1 

• 

Bqnation  of 

Time, 

to  be 

Added  to 

Mean  Time. 

Diff.  for 
1  Hoar. 

Sidereal 

Time, 

or 

Right  Ascension 

of 

Mean  Son. 

Apparent 
Bight  Ascension. 

Diff.  for 
1  Hour. 

Apparent 
Declination. 

Diff.  for 
lHour. 

Frid. 

1 

h     m       ■ 

12  30  12.95 

• 
9.064 

S.     3°  15  49*3 

-58.27 

m       s 

10  21.00 

s 
0.792 

li     m       s 

12  40  33.95 

Sat 

2 

12  33  50.62 

9.076 

3  39    6.8 

58.17 

10  39.88 

0.780 

12  44  30.51 

SUN. 

3 

12  37  28.60 

9.089 

4    2  21.8 

58.06 

10  58.46 

0.767 

12  48  27.06 

Mon. 

4 

12  41     6.89 

9.103 

4  25  33.8 

-57.93 

11   16.72 

0.753 

12  52  23.61 

Tues. 

5 

12  44  45.51 

9.117 

4  48  42.6 

57.79 

11  34.65 

0.739 

12  56  20.16 

Wed. 

6 

12  48  24.49 

9.132 

5  11  47.7 

57.64 

11  52.23 

0.724 

13    0  16.72 

Thur. 

7 

12  52     3.85 

9.148 

5  34  48.7 

-57.47 

12     9.42 

0  708 

13    4  13.27 

Frid. 

8< 

12  55  43.60 

9.165 

5  57  45.4 

57.27 

12  26.22 

0.691 

13    8    9.82 

Sat 

• 

9 

12  59  23.77 

9.183 

6  20  37.4 

57.06 

12  42.60 

0.673 

13  12     6.37 

SUN. 

10 

13     3    4.39 

9.202 

6  43  24.2 

-56.84 

12  58.53 

0.654 

13  16    2.92 

Mon. 

11 

13     6  45.46 

9.222 

7     6     5.5 

56.60 

13  14.01 

0.634 

13  19  59.47 

Tues. 

12 

13  10  27.02 

9.243 

7  28  41.0 

56.35 

13  29.01 

0.613 

13  23  56.03 

Wed. 

13 

13  14     9.08 

9.265 

7  51   10.4 

-56.09 

13  43.50 

0.591 

13  27  52.58 

Thur. 

14 

13  17  51.68 

9.287 

8  13  33.2 

55.81 

13  57.45 

0.569 

13  31  49.13 

Frid. 

15 

13  21  34.82 

9.310 

• 

8  35  49.1 

55.52 

14  10.86 

0.546 

13  35  45.68 

Sat. 

16 

13  25  18.54 

9.334 

8  57  57.7 

-55.21 

14  23.70 

0.522 

13  39  42.24 

SUN. 

17 

13  29     2.85 

9.359 

9  19  58.7 

54.88 

14  35.94 

0.497 

13  43  38.79 

Mon. 

18 

13  32  47.78 

9.385 

9  41  51.7 

54.53 

14  47.57 

0.471 

13  47  35.35 

Tues. 

19 

13  36  33.34 

9.412 

10    3  36.2 

-54.17 

14  58.56 

0.444 

13  51  31.89 

Wed. 

20 

13  40  19.55 

9.439 

10  25  12.0 

53.80 

15     8.90 

0.417 

13  55  28.45 

Thur. 

21 

13  44    6.42 

9.467 

10  46  38.7 

53.41 

15  18.58 

0.389 

13  59  25.00 

Frid. 

22 

13  47  53.98 

9.496 

11     7  55.9 

-53.00 

15  27.58 

0.360 

14     3  21.56 

Sat. 

23 

13  51  42.23 

9.525 

11  29     3.1 

52.58 

15  35.88 

0.331 

14    7  18.11 

SUN. 

24 

13  55  31.19 

9.555 

11  49  59.9 

52.14 

15  43.47 

0.301 

14  11  14.66 

Mon. 

25 

13  59  20.87 

9.585 

12  10  46.0 

-51.69 

15  50.34 

0.271 

14  15  11.21 

Tues. 

26 

14     3  11.28 

9.616 

12  31  20.9 

51.21 

15  56.49 

0.240 

14  19    7.77 

Wed. 

27 

14     7     2.42 

9.647 

12  51  44.2 

50.72 

16     1.90 

0.209 

14  23     4.32 

Thur. 

28 

14  10  54.32 

9.678 

13  11  55.6 

-50.21 

16    6.56 

0.178 

14  27     0.88 

Frid. 

29 

14  14  46.98 

9.710 

13  31  54.5 

49.69 

16  10.45 

0.146 

14  30  57.43 

Sat. 

30 

14  18  40.40 

9.742 

13  51  40.5 

49.14 

16  13.58 

0.114 

14  34  53.98 

SUN. 

31 

14  22  34.58 

9.774 

14  11   13.3 

48.58 

16  15.95 

0.082 

14  38  50.53 

Mon. 

32 

14  26  29.54 

9.807 

S.   14  30  32.4 

-48.00 

16  17.55 

0.049 

14  42  47.09 

Nor*.— Th 
Th 
an 

ie  semidiameter  for  i 
ie  sign  —  prefixed  to 
» increasing. 

neannoon 
thehourl; 

may  be  assumed  the  same  as  t 
y  ohange  of  declination  indicate 

bat  for  apparent 
*  that  south  dec 

noon, 
linations 

Diff.  for  1  Hour, 
+  9-.8565. 
(Table  m.) 
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! 

o 


1 

2 
8 

4 
5 
6 

7 
8 
9 

10 
11 
12 

13 
14 
15 

16 
17 
18 

19 
20 
21 

22 
23 
24 

25 
26 
27 

28 
29 
30 
31 

32 


o 


274 
275 
276 

277 
278 
279 

280 
281 
282 

283 
284 
285 

286 
287 
288 

289 
290 
291 

292 
293 
294 

295 
296 
297 

298 
299 
300 

301 
302 
303 
304 

305 


THE  SUN'S 


TRUE  LONGITUDE. 


// 


188  13  50.8 

189  12  56.9 

190  12  4.8 

191  11  14.5 

192  10  26.0 

193  9  39.3 

194  8  54.4 

195  8  11.3 

196  7  29.9 

197  6  50.3 

198  6  12.7 

199  5  37.1 

200  5  3.4 

201  4  31.8 

202  4  2.3 

203  3  35.0 

204  3  9.9 

205  2  47.0 


206 
207 
208 


2  26.4 
2  8.1 
1  52.1 


209  1  38.4 

210  1  26.9 

211  1  17.6 

212  1  10.4 

213  1  5.3 


215 
216 
217 
218 


1  1.1 

1  1.8 

1  4.3 

1  8.6 


219  1  14.5 


// 


13  20.8 
12  26.9 
11  34.7 

10  44.3 
9  55.7 
9  8.9 

8  23.9 
7  40.7 
6  59.2 

6  19.5 
5  41.8 
5  6.1 

4  32.4 
4  0.7 
3  31.1 

3  3.7 
2  38.5 
2  15.5 

1  54.8 
1  36.4 
1  20.3 

1  6.5 
0  54.9 
0  45.5 

0  38.2 
0  33.0 


214  1  2.2   0  29.8 


0  28.6 

0  29.2 

0  31.6 

0  35.8 

0  41.6 


Diit  for 
lHour. 


47.71 
47.79 
47.87 

47.95 
48.04 
48.10 

48.17 
48.24 
48.31 

48.39 
48.47 
48.55 

48.64 
48.72 
48.81 

48.90 
49.00 
49.09 

49.19 
49.28 
49.37 

49.46 
49.56 
49.65 

49.74 

49.82 
49.90 

49.98 
50.06 
50.14 
50.21 


150.28 


LATITUDE. 


+  0.83 

0.85 
0.83 

+  0.78 
0.70 
0.60 

+  0.48 
0.35 
0.22 

+  0.09 

-  0.04 
0.16 

-  0.25 
0.31 
0.35 

-  0.35 
0.32 
0.26 

-  0.18 

-  0.08 
+  0.03 

+  0.16 
0.29 
0.42 

+  0.55 
0.65 
0.72 

+  0.77 
0.79 
0.78 
0.74 

+  0.68 


Logarithm 

of  the 

Radios  Vector 

of  the 

Earth. 


0.0002294 
0.0001024 
9.9999750 

9.9998473 
9.9997194 
9.9995915 

9.9994637 
9.9993362 
9.9992092 

9.9990829 
9.9989573 
9.9988326 

9.9987088 
9.9985859 
9.9984638 

9.9983425 
9.9982222 
9.9981028 

9.9979841 
9.9978661 
9.9977486 

9.9976314 
9.9975146 
9.9973982 

9.9972820 
9.9971661 
9.9970504 

9.9969350 
9.9968198 
9.9967049 
9.9965904 

9.9964765 


DUE  for 

lHoar. 


-52.8 
53.0 
53.2 

-53.3 
53.3 
53.3 

-53.2 
53.0 
52.8 

-52.5 
52.2 
51.7 

-51.2 
50.9 
50.7 

-50.3 
49.9 
49.6 

-49.3 
49.1 
48.9 

-48.7 
48.6 
48.5 

-48.4 
48.3 
48.2 

-48.1 
47.9 
47.8 
47.6 

-47.3 


NOTB-— The  numbers  in  column  A  correspond  to  the  true  equinox  of  the  date;  in  column  A',  to 
the  mean  equinox  of  January  0*.0. 


Mean  Time 

of 

Sidereal  Noon. 


h m s 

11  17  34.74 
11  13  38.83 
11  9  42.92 

11  5  47.01 
11  1  51.10 
10  67  55.20 

10  53  59.30 
10  50  3.39 

10  46  7.49 

• 

10  42  11.59 
10  38  15.68 
10  34  19.77 

10  30  23.87 
10  26  27.96 
10  22  32.05 

10  18  36.14 
10  14  40.24 
10  10  44.34 

10  6  48.43 

10  2  52.52 

9  58  56.61 

9  55  0.70 
9  51  4.79 
9  47  8.88 

9  43  12.97 
9  39  17.07 
9  35  21.16 

9  31  25.25 
9  27  29.35 
9  23  33.45 
9  19  37.54 

9  15  41.63 


Diff.  for  1  Hour. 

—  9-.8S96. 
(Table  LL) 
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• 

GREENWICH  MEAN  TIME. 

i 

THE  MOON'S 

8 

a 

1 

* 

6BMIDIAMBTBR. 

HORIZONTAL 

PARALLAX. 

UPPER  TRANSIT. 

AGS. 

Noon. 

Midnight. 

Noon. 

Dift  for 
1  Hoar. 

Midnight. 

Difll  for 
1  Hoar. 

Meridian  of 
Greenwich. 

Diff.  for 
1  Hoar. 

Noon. 

l 

15  53*8 

15  46.1 

58'  13.7 

-9.34 

57  45.5 

-2?34 

h      m 

3    9.6 

m 
2.22 

d 

3.6 

2 

15  38.5 

15  31.2 

57  17.6 

2.29 

56  50.6 

2.19 

4    2.4 

2.19 

4.6 

3 

15  24.2 

15  17.7 

56  25.0 

8.07 

56     1.0 

1.92 

4  54.4 

2.14 

5.6 

4 

15  11.6 

15    6.2 

55  38.9 

-1.75 

55  19.0 

-1.56 

6  45.2 

2.08 

6.6 

5 

15     1.5 

14  57.3 

55     1.5 

1.36 

54  46.3 

1.17 

6  34.4 

2.01 

7.6 

6 

14  53.8 

14  51.0 

54  33.5 

0.96 

54  23.2 

0.76 

7  22.0 

1.94 

8.6 

7 

14  48.9 

14  47.4 

54  15.3 

-0.56 

54    9.7 

-0.38 

8    7.9 

1.88 

9.6 

8 

14  46.4 

14  46.1 

54    6.3 

-0.19 

54    5.1 

-0.02 

8  52.4 

1.83 

10.6 

9 

14  46.3 

14  47.0 

54     5.8 

+0.13 

54    8.3 

+0.28 

9  35.9 

1.80 

11.6 

10 

14  48.1 

14  49.7 

54  12.5 

+0.42 

54  18.3 

+0.54 

10  18.8 

1.79 

12.6 

11 

14  51.6 

14  53.9 

54  25.4 

0.64 

54  33.7 

0.74 

11     1.7 

1.80 

13.6 

12 

14  56.5 

14  59.3 

54  43.1 

0.83 

54  53.5 

0.90 

11  45.2 

1.83 

14.6 

13 

15     2.3 

15     5.6 

55     4.7 

40.96 

55  16.6 

+1.03 

12  29.8 

1.89 

15.6 

14 

15     9.0 

15  12.6 

55  29.3 

1.08 

55  42.4 

1.12 

13  16.1 

1.97 

16.6 

15 

15  16.4 

15  20.3 

55  56.2 

1.17 

56  10.5 

1.21 

14    4.4 

2.06 

17.6 

16 

15  24.3 

15  28.4 

56  25.3 

+1.26 

56  40.6 

+1.29 

14  55.0 

2.16 

18.6 

17 

15  32.7 

15  37.1 

56  56.3 

1.33 

67  12.5 

1.37 

15  47.8 

2.24 

19.6 

18 

15  41.7 

15  46.3 

57  29.2 

1.41 

57  46.2 

1.43 

16  42.3 

2.30 

20.6 

19 

15  51.0 

15  55.7 

58     3.4 

+1.44 

58  20.7 

+1.44 

17  38.0 

2.33 

21.6 

20 

16     0.4 

16     5.0 

58  37.9 

1.42 

58  54.9 

1.39 

18  33.9 

2.33 

22.6 

21 

16     9.4 

16  13.6 

59  11.2 

1.32 

59  26.6 

> 

1.23 

19  29.5 

2.30 

23.6 

22 

16  17.5 

16  20.9 

59  40.7 

+1.10 

59  53.1 

+0.94 

20  24.5 

2.27 

24.6 

23 

16  23.6 

16  25.8 

60    3.3 

0.75 

60  11.1 

+0.53 

21  18.8 

2.25 

25.6 

24 

16  27.1 

16  27.5 

60  15.9 

+0.27 

60  17.6 

0.00 

22  12.6 

2.24 

26.6 

25 

16  27.0 

16  25.6 

60  15.8 

-0.30 

60  10.5 

-0.59 

23    6.3 

2.24 

27.6 

26 

16  23.2 

16  19.8 

60     1.6 

0.88 

59  49.3 

1.16 

6 

28.6 

27 

16  15.6 

16  10.6 

59  33.8 

1.41 

59  15.4 

1.63 

0    0.2 

2.25 

0.2 

28 

16     4.9 

15  58.7 

58  54.6 

-1.82 

58  31.8 

-1.96 

0  54.4 

2.26 

1.2 

29 

15  52.2 

15  45.4 

58    7.7 

2.04 

67  42.8 

2.09 

1  48.6 

2.26 

2.2 

30 

15  38.5 

15  31.7 

57   17.5 

2.10 

66  52.5 

2.06 

2  42.4 

2.22 

3.2 

31 

15  25.1 

15  18.8 

56  28.2 

-1.98 

56     5.1 

-1.86 

3  35.2 

2.17 

4.2 

32 

15  12.9 

15    7.5 

55  43.5 

-1.72 

55  23.8 

-1.66 

4  26.4 

2.09 

5.2 

• 
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GREENWICH  MEAX  TIME. 


THE  MOON'S  EIGHT  ASCENSION  AND  DECLINATION. 


J1(MU 


0 
1 

2 

3 
4 

5 
6 
7 

0 
10 
1) 
13 
13 
U 
15 
16 
17 
18 
19 
30 
31 
33 
33 


Rlffet 


Dig.  tar 
JMioute. 


FRIDAY  1. 


b     n 

15  43 
15  45 
15  47 
15  50 
15  53 
15  54 
15  57 
15  50 


10 
10 
10 
10 
10 
10 
10 
10 


I 
4 

0 
8 
10 
13 
15 
17 


10  30 
10  33 
10  34 
10  30 
16  39 
10  31 
10  33 
10  30 


30.11 
38.36 
50.56 
14.70 
33.79 
50.83 

8.82 
30.75 
44,63 

3.46 
30.23 
37.94 
55.59 
13.18 
30.71 
48.17 

5.57 
32.91 
40.18 
57.38 
14.51 
31.57 
48.56 

5.48 


94045 

saw 

*am 

94619 
94011 
94Q09 
94909 
9.9004 
9.9979 
9.9997 
9.9867 
9.9947 
9.U997 
9.9997 
9.9910 
9.9906 
9.9996 
9.9994 
9.9879 
9.9961 
9.9949 
9.9939 
9.9996 
9.9919 


8.14 
14 
14 
14 
14 
15 
15 
15 
15 
15 
15 
15 
15 
15 
15 
10 
16 
16 
10 
16 
10 
10 
16 

8.10 


2 

9 

16 


41 
47 
53 
59 
4 
10 
16 
31 


SATURDAY  2. 


0 

16  38  33.33 

1 

16  40  39.08 

3 

16  43  55.77 

a 

16  45  13.38 

4 

16  47  38.91 

5 

16  49  45.:% 

6 

16  53    1.73 

7 

16  54  18.01 

8 

16  56  34.21 

9 

16  58  50.33 

10 

17     1     6.34 

11 

17    3  33.27 

13 

17     5  38.13 

13 

17    7  53.87 

14 

17  10    9.53 

15 

17  13  35.09 

16 

17  14  40,55 

17 

17  16  55,91 

18 

17  19  11.17 

19 

,    17  21  36.33 

30 

17  33  41.39 

31 

17  35  56.34 

33 

17  38  11.19 

33 

XT  30  35.93 

34 

17  38  40.56 

9.9960 

8.10 

9.9799 

16 

9.9776 

17 

9.9709 

17 

9.9748 

17 

9.9736 

17 

9.9791 

17 

9.9707 

17 

9.9099 

17 

9.9077 

17 

9.9009 

17 

9.9648 

17 

9.9033 

17 

9.9619 

17 

9.9909 

17 

9.9686 

17 

9.9608 

•     17 

1      9.9669 

17 

19 
33 
27 
31 
35 
38 
42 
45 
49 


t» 


38  18.3 
.35  34.8 
42  25.7 
49  20.9 
56  10.3 
54.0 
31.9 
4.0 
22  30.3 
28  50.8 
35  5.4 


14.1 
17.0 
14.0 
5.0 
50.0 
29.1 
2.2 
29.3 
26  50.4 
.32  5.5 
37  14.6 
42  17.6 
47  14.6 


9.9636 
9.9619 
9.9601 


94448 


18 

18 
18 
18 
18 
18 
S.18 


52  5.6 
56  50.5 
1  39.3 
6  3.0 
10  28.6 
14  49.3 
3.7 
13.1 
14.4 
10.5 
0.5 
44.4 
32.2 
53.9 
19.5 
52  39.0 
55  52.4 
58  59.7 

as 

55,8 
44.8 
27.7 
4.5 
35.2 
59.8 


3 
4 
7 
10 
13 
15 
17 


7.160 
7.009 
0407 
0.679 
0.770 
0460 
0403 
6.487 
0.390 
0.999 
0.194 
0.097 
6.909 
5.900 
6.800 
6.701 
5.009 
5.509 
6.409 
5.309 
5.909 
5.101 
5.000 
4.900 


4.799 
4.697 
4.590 
4.494 
4.393 
4.999 
4.191 
4.089 
3.987 
34*4 
3.709 
3.681 
3,579 
3.477 
3470 
3474 
3.179 
3,070 
9.90* 
9.807 
9.700 
9.004 


0 
1 
3 
3 

4 

5 
6 
7 
8 
9 
0 
1 
2 
3 
4 
5 
6 
7 
8 
9 
20 
21 
22 
23 


9.401 


0 
1 
2 
3 
4 
5 
6 
7 
8 
9 
0 
I 

2 
3 
4 
5 
6 
7 
8 
9 
20 
21 
22 
33 
34 


SUNDAY  3. 


17  33 
17  34 
17  37 
17  39 
17  41 
17  43 
17  46 
17  48 
17  50 
17  53 
17  55 
17  57 
17  59 


18 
18 
18 
18 


I 

3 
6 

8 


18  10 
18  12 


18 
18 


14 
17 


18  19 
18  31 
18  33 


40.56 
55.06 

9.49 
23.79 
37.98 
52.05 

&00 
19.83 
3&54 
47.14 

0.62 
13.97 
27.19 
40.29 
53.26 

6.10 
18.82 
31.40 
43.85 
56.17 

8.35 
20.40 
32*31 
44.06 


94499 

8.1$  17  59.8 

m 

94411 

18  20  18.4 

9469 

94399 

18  22  30.9 

9.168 

94374 

18  24  37.4 

9467 

94366 

18  26  37.8 

1467 

9.9335 

18  28  32J2 

1467 

94315 

18  30  20.6 

1.750 

94996 

18  33    3£ 

1460 

94970 

18  33  39.3 

1.567 

94967 

18  35    9.7 

1.457 

94930 

18  36  34.1 

1457 

94914 

18  37  52.6 

1458 

94193 

18  39    5.1 

1.159 

94179 

18  40  11.7 

1400 

94151 

18  41   12.3 

0401 

94130 

18  42    7.0 

0.809 

9.9108 

18  43  55.8 

0.704 

94080 

18  43  38.7 

0.667 

94004 

18  44  15.8 

0.569 

94049 

18  44  47.0 

0.479 

94019 

18  45  12.4 

0474 

9.1990 

18  45  31.9 

0477 

9.1973 

18  45  45.7 

0.181 

9.1960 

8. 18  45  53.7 

-0485 

MONDAY  4 


18  25 
18  28 
18  30 
18  32 
18  34 
18  36 
18  39 
18  41 
18  43 
18  45 
18  47 
18  49 
18  52 
18  54 
18  56 

18  58 

19  0 


19 
19 
19 
19 
19 
19 
19 


2 

5 

7 

9 

11 

13 

15 


19  17 


55.71 
7.30 
18.55 
29.76 
40.82 
51.74 
2.52 
13.15 
23.63 
33.96 
44.15 
54.19 
4.08 
13.89 
23.40 
32.83 
42.11 
51.23 
0.20 
9.02 
17.68 
26.18 
34.53 
42.72 
50.75 


9.1997 
9.1903 
9.1880 
9.1856 
9.1839 
9.1808 
9.1784 
9.1759 
9.1734 
9.1710 
9.1686 
9.1001 
9.1030 
9.1010 
9.1584 
9.1559 
9J533 
9.1508 
9.1483 
9.1457 
9.1430 
9.1404 
9.1378 
9.1359 
9.1395 


8.18 
18 
18 
18 
18 
18 
18 
18 
18 
18 
18 
18 
18 
18 
18 
18 
18 
18 
18 
18 
18 
18 
18 
18 

S.18 


45  55.9 
45  52.4 
45  43.1 
45  28.1 
45  7.4 
44  41.1 
44  9.1 
43  31.5 
42  48.3 
41  59.4 
41  5.0 
40  5.0 
38  59.5 
37  48.5 
36  33.0 
35  10.1 
33  42.7 
32  9.9 
30  31.8 
28  48.3 
26  59.4 
25  5.2 
251  5.7 
21  0J) 
18  501> 


4-0411 
0.107 
0409 
0497 
0409 
0.486 
0480 
0473 
0.707 
0401 
0454 
1440 
1.137 
1. 
1. 
1.411 
1409 
1.591 
1480 
1.779 
1. 
1. 


9.194 
9411 


VL 
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GBEENWICH  MEAN  TIME. 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 

«■ 

Hour. 

Bight  Ascension. 

Diff.for 
1  Minute. 

Diff.for 
1  Minute. 

Hour. 

Sight  Ascension. 

Difl.for 
1  Minute. 

Pectination. 

i 

Diff.for 
1  Minute. 

Tl 

JBSDA 

J  5. 

THURSDAY  7. 

h     m     a 

8 

O           1          II 

i 

// 

h     m       n 

" 

O           1          n 

// 

0 

19  17  50.75 

9.1395 

S.18  18  50.9 

9.911 

0 

20  57    9.70 

9.0077 

S.I  5    0  43.2 

5464 

1 

19  19  58.62 

9.1996 

18  16  35.6 

9.997 

1 

20  59  10.09 

9.0053 

14  54  49.4 

5.998 

2 

19  22    6.33 

9.1979 

18  14  15.2 

9483 

2 

21     1  10,34 

94099 

14  48  51.8 

5499 

3 

19  24  13.89 

9.1940 

18  11  49.6 

9.469 

3 

21     3  10.44 

9.0005 

14  42  50.4 

6456 

4 

19  26  21.29 

9.1990 

18    9  18.9 

9.565 

4 

21    5  10.40 

14989 

14  36  45.2 

6.118 

5 

19  28  26.53 

9.1193 

18    6  43.0 

9.641 

5 

21     7  10.23 

14960 

14  30  36.2 

6.181 

6 

19  30  &5.6I 

9.1167 

18    4    2.0 

9.796 

6 

21    9    9.92 

14937 

14  24  23.5 

6.949 

7 

19  32  42.53 

9.1140 

18     1   15.9 

9.810 

7 

21  11    9.47 

14914 

14  18    7.1 

6403 

8 

19  34  49.29 

9.1113 

17  58  24.8 

9.893 

8 

21  13    8.89 

14899 

14  11  47.1 

6464 

9 

19  36  55.89 

9.1087 

17  55  28.7 

9477 

9 

21   15    8.17 

14869 

14    5  23.4 

6.495 

10 

19  39    2.33 

9.1060 

17  52  27.6 

3.000 

10 

21  17    7.32 

14847 

13  58  56.1 

6.484 

11 

19  41    8.61 

9.1039 

17  49  21.5 

3.149 

11 

21  19    6.34 

1.9695 

13  52  25.3 

6443 

12 

19  43  14.72 

9.1005 
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12  31  37.87 

9.3818 

S.  0  29  55.1 

11493 

0 

14  23  16.43 

94346 

S.  9  32  28.3 

10.183 

1 

12  33  57.18 

2.3817 

0  41  50.4 

11418 

I 

14  25  36.52 

94351 

9  42  37.3 

10.117 

2 

12  36  16.48 

3.39)7 

0  53  45.3 

11419 

2 

14  27  56.64 

94355 

9  52  42.3 

10449 

3 

12  38  35.78 

9.391? 

1     5  39.8 

11404 

3 

14  30  16.78 

94359 

10    2  43.2 

9480 

4 

12  40  55.08 

9.3916 

1  17  33.8 

11.895 

4 

14  32  36.95 

94364 

10  12  39.9 

9.910 

5 

12  43  14.37 

94915 

1  29  27.2 

11485 

5 

14  34  57.15 

94368 

10  22  32.4 

9440 

6 

12  45  33.66 

9.3915 

1  41  20.0 

11.873 

6 

14  37  17.37 

94379 

10  32  20.7 

9.768 

7 

12  47  52.95 

9.3916 

f  53  12.0 

11.880 

7 

14  39  37.62 

94376 

10  42    4.6 

9.695 

8 

12  50  12.25 

9.3917 

2    5    3.2 

11.846 

8 

14  41  57.89 

94380 

10  51  44.1 

9491 

9 

12  52  31.55 

94917 

2  16  53.5 

11.830 

9 

14  44  18.18 

94384 

11     1  19.1 

9446 

10 

12  54  50.85 

2.3917 

2  28  42.8 

11419 

10 

14  46  38.50 

94388 

11  10  49.6 

9.470 

11 

12  57  10.16 

2.3918 

2  40  31.0 

11.794 

11 

14  48  58.84 

94399 

II  20  15.5 

9499 

12 

12  59  29.47 

9.3919 

2  52  18.1 

11.774 

12 

14  51  19.20 

94395 

11  29  36.7 

9414 

13 

13    1  48.79 

9.3991 

3    4    3.9 

11.759 

13 

14  53  39.58 

94398 

11  38  53.2 

9436 

14 

13    4    8.12 

9.3999 

3  15  48.4 

11.730 

14 

14  55  59.96 

94409 

11  48    5.0 

9.157 

15 

13    6  27.46 

94994 

3  27  31.5 

11.706 

15 

14  58  20.41 

94406 

11  57  12.0 

9.976 

16 

13    8  46.81 

94996 

3  39  13.1 

11.681 

16 

15    0  40.85 

94409 

12    6  14.1 

8494 

17 

13  11    6.17 

9.3998 

3  50  53.2 

11454 

17 

15    3     1.31 

94419 

12  15  11.3 

8419 

18 

13  13  25.55 

94931 

4    2  31.6 

11.695 

18 

15    5  21.79 

94415 

12  24    3.5 

8498 

19 

13  15  44.94 

9*3233 

4  14     8.2 

11496 

19 

15    7  42.29 

94417 

12  32  50.7 

8.744 

20 

13  18    4.34 

94935 

4  25  43.1 

11466 

20 

15  10    2.80 

94419 

12  41  32.8 

8458 

21 

13  20  23.76 

9.3938 

4  37  16.1 

11433 

21 

15  12  23.32 

94491 

12  50    9.7 

8479 

22 

13  22  43.20 

9.3941 

4  48  47.1 

11400 

22 

15  14  43.85 

94493 

12  58  41.4 

8.486 

23 

13  25    2.65 
TD 

94943 

BSDA 

S.  5    0  16.1 
Y  26. 

11.466 

23 

15  17    4.40 
THT 

94496 

S.  13    7    8.0 
LY  28. 

8499 

0 

13  27  22.12 

94947 

S.  5  11  42.9 

11.498 

0 

15  19  24.96 

94497 

8. 13  15  29.3 

8410 

1 

13  29  41.61 

94950 

5  23    7.5 

11491 

1 

15  21  45.53 

94498 

13  23  45.2 

8491 

2 

13  32    1.12 

94953 

5  34  29.8 

11459 

2 

15  24    6.10 

94499 

13  31  55.8 

8.139 

3 

13  34  20.65 

94957 

5  45  49.8 

11419 

3 

15  26  26.68 

94431 

13  40     1.0 

8449 

4 

13  36  40.20 

94960 

5  57    7.3 

11.971 

4 

15  28  47.27 

94439 

13  48    0.8 

7450 

5 

13  38  59.77 

94964 

6    8  22.3 

11.998 

5 

15  31     7.86 

94439 

13  55  55.0 

7467 

6 

13  41  19.37 

94988 

6  19  34.7 

11.184 

6 

15  33  26.45 

94439 

14    3  43.7 

7.765 

7 

13  43  38.99 

94979 

6  30  44.4 

11.139 

7 

15  35  49.05 

94439 

14  11  26.8 

7479 

8 

13  45  58.63 

94976 

6  41  51.4 

11.099 

8 

15  38    9.64 

94439 

14  19    4.3 

7477 

9 

13  48  18.30 

94980 

6  52  55.5 

11.044 

9 

15  40  30.23 

94431 

14  26  36.1 

7.489 

10 

13  50  37.99 

94984 

7    3  56.7 

10496 

10 

15  42  50.81 

94430 

14  34    2.2 

7487 

11 

13  52  57.71 

94988 

7  14  55.0 

10.946 

11 

15  45  11.39 

94499 

14  41  22.6 

7499 

12 

13  55  17.45 

94999 

7  25  50.2 

10493 

12 

15  47  31.96 

94497 

14  48  37.2 

7.195 

13 

13  57  37.22 

94997 

7  36  42.2 

10440 

13 

15  49  52.52 

94496 

14  55  46.0 

7497 

14 

13  59  57.01 

94301 

7  47  31.0 

10.787 

14 

15  52  13.07 

94494 

15    2  48.9 

7400 

15 

14    2  16.83 

9.3306 

7  58  16.6 

10.739 

15 

15  54  33.61 

94499 

15    9  46.0 

6409 

16 

14    4  36.68 

94310 

8    8  58.9 

10.677 

16 

15  56  54.13 

94419 

15  16  37.2 

6403 

17 

14    6  56.55 

94314 

8  19  37.8 

10.619 

17 

15  59  14.64 

94417 

15  23  22.4 

6.704 

18 

14    9  16.45 

94319 

8  30  13.2 

10460 

18 

16     1  35.13 

94413 

15  30     1.7 

6405 

19 

14  11  36.38 

94394 

8  40  45.0 

10400 

19 

16    3  55.60 

94409 

15  36  35.0 

6404 

20 

14  13  56.34 

94398 

8  51  13.2 

10.439 

20 

16    6  16.04 

94405 

15  43    2.2 

6.403 

21 

14  16  16.32 

94339 

9     1  37.7 

10477 

21 

16    8  36.46 

94401 

15  49  23.4 

6409 

22 

14  18  36.33 

94337 

9  11  58.4 

10413 

22 

16  10  56.85 

94396 

15  55  38.5 

6.900 

23 

14  20  56.37 

94349 

9  22  15.3 

10449 

23 

16  13  17.21 

94391 

16     1  47.4 

6497 

24 

14  23  16.43 

94346 

S.  9  32  28.3 

10463 

24 

16  15  37.54 

94386 

S.16    7  50.2 

5495 

xn 
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GREENWICH  MEAN  TIME. 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 

• 

Hoar. 

RightAeoenaion. 

Dtttfor 
1  Minute. 

Declination. 

Biff,  for 
1  Minute. 

Hour. 

Right  Attention. 

Diff.for 
1  Minute. 

Declinntion. 

Diiffor 
1  Minute. 

F 

BIDA1 

1  29. 

SUNDAY  31. 

b     m      s 

• 

O          i           n 

if 

h     m      t 

e                 o      i      a 

i 

0 

16  15  37.54 

9.3386 

S.16    7  50.2 

5.995 

0 

18    6  31.16 

9.9667 

S.18  53  46.0 

0410 

1 

16  17  57.84 

9.3380 

16  13  46.8 

5.899 

1 

18    8  47.09 

94643 

18  54  37.5 

0.807 

2 

16  20  18.10 

9.3374 

16  19  37.3 

5.790 

a 

18  11     2.87 

94618 

18  55  22.8 

0.703 

3 

16  22  38.33 

9.3368 

16  25  21.6 

5.687 

3 

18  13  18.51 

9.9594 

18  56    1.8 

0.599 

4 

16  24  58.52 

9.3361 

16  30  59.7 

5.583 

4 

18  15  34.00 

9.9568 

18  56  34.7 

0.496 

5 

16  27  1866 

9.3353 

16  36  31.5 

5.478 

5 

18  17  49.33 

9.9549 

18  57    1.4 

0.393 

6 

16  29  38.76 

9.3346 

16  41  57.1 

5.374 

6 

18  20    4.50 

94515 

18  57  21.9 

0491 

7 

16  31  58.81 

9.3338 

16  47  16.4 

5.969 

4 

18  22  19.51 

94489 

18  57  36.3 

0.189 

8 

16  34  18.81 

9.3330 

16  52  39.4 

5.164 

8 

18  24  34.37 

944C3 

18  57  44.6 

-0.068 

9 

16  36  38.77 

9.3399 

16  57  36.1 

5.058 

9 

18  26  49.07 

94436 

18  57  46.9 

+  6.013 

10 

16  38  58.67 

9.3319 

17    2  36.4 

4.953 

10 

18  29    3.61 

9.9409 

18  57  43.1 

0.114 

11 

16  41  18.51 

9.3309 

17    7  30.4 

4.848 

11 

18  31   17.98 

9.9389 

18  57  33.2 

0415 

12 

16  43  38.29 

94999 

17  12  18.1 

4.749 

12 

18  33  32.19 

9.9354 

18  57  17.3 

0415 

13 

16  45  58.01 

9.3989 

17  16  59.4 

4.635 

13 

18  35  46.2!) 

94396 

18  56  55.4 

0.414 

14 

16  48  17.67 

94979 

17  21  34.3 

4.528 

14 

18  38    0.10 

9.9997 

18  56  27.6 

0.513 

15 

16  50  37.27 

9.3961 

17  26    2.8 

4.499 

15 

18  40  13.80 

24969        18  55  53.8 

0.619 

16 

16  52  50.80 

9.3948 

17  30  24.9 

4.315 

16 

18  42  27.33 

94940 

18  55  14.1 

0.711 

17 

16  55  16.25 

9.3936 

17  34  40.6 

4.909 

17 

18  44  40.** 

94911 

18  54  28.5 

0409 

18 

16  57  35.63 

9.3994 

17  38  50.0 

4.109 

18 

18  46  53.86 

9.9189 

18  53  37.0 

0.906 

19 

16  59  54.94 

9.3911 

17  42  52.9 

3.995 

19 

18  49    6.86 

9.9159 

18  52  39.7 

1.003 

20 

17    2  14.17 

9  J 196 

17  46  49.4 

3.887 

20 

18  51   19.69 

9.9193 

18  51  36.6 

1.100 

21 

17    4  33.32 

94185 

17  50  39.4 

3.780 

21 

18  53  32.34 

9.9093 

18  50  27.7 

1.197 

22 

17    6  52.39 

94171 

17  54  23.0 

3.673 

22 

18  55  44.81 

9.9063 

18  49  13.0 

1493 

23 

17    9  11.37 
SAT 

94156 

UEDA 

S.17  58    0.2 
Y  30. 

3.566 

23 

18  57  57.10 
MONDA1 

2.9039  S.I8  47  52.5, 
f,  NOVEMBER  1. 

1469 

0 

17  11  30.26 
17  13  49.06 

94141 

S.18    1  30.9 

3.459 

0  I 

19    0    9.20| 

94009  |S.  18  46  26.3  | 

1.483 

1 

94196 

18    4  55.2 

3.359 

2 

17  16    7.77 

94111 

18    8  13.1 

3444 

3 

17  18  2639 

9.3095 

18  11  24.5 

3.137 

4 

17  20  44.91 

94078 

18  14  29.5 

3499 

5 

17  23    333 

93)61 

18  17  280 

9.999 

PHASES 

OF  THE  MOON, 

> 

6 

17  25  21.64 

94043 

18  20  20.1 

9.815 

7 

17  27  39.85 
17  29  57.95 

QJVKM 

18  23    5  8 

9.708 
9401 

9 

8 

94008 

18  25  45.1 

9 

17  32  15.95 

2.9990 

18  28  17.9 

9.493 

d       h 

m 

10 

17  34  33.83 

9.9971 

18  30  44.3 

9487 

J>  First  Quart 

er    .    Oct.      4    10    33.4 

11 

17  36  51.60 

9.9959 

18  33    4.3 

9.980 

< 

3  Full  Moon 

....    12    15    23.9 

12 
13 

17  39    9.26 
17  41  26.80 

9J9933 
94913 

18  35  17.9 
18  37  25.1 

9.173 
9.067 

i 

Z  Last  Quart* 

t.    ...    20      2    40.8 

14 

17  43  44.21 

94899 

18  39  25.9 

1.961 

#  New  Moon 

....    26    19    1 

15.4 

15 
16 

17  46    1.50 
17  48  18.66 

9.9671 
94849 

18  41  20.4 
18  43    8.5 

1.855 
1.749 

17 

17  50  ,35.69 

9.9896 

18  44  50.3 

1443 

d        h 

.    .  Oct.     8    13.4 

18 
19 

17  52  52.60 
17  55    937 

94806 
94784 

18  46  25.7 
18  47  54.8 

1.537 
1.439 

i 

£   Apogee.    • 

20 

17  57  26.01 

9.9769 

18  49  17.6 

1497 

i 

21 

17  59  42,51 

9*9738 

18  50  34.1 

1.999 

22 

V^    1  58.87 

9.2715 

18  51  44.3 

1.118 

23 

18    4  15.09 

94691 

18  52  48.3 

1414 

24 

18    6  31.16 

94667 

S.  18  53  46.0 

0410 
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GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES. 

• 

Li 

Name  and  Direction 
of  Object. 

Noon. 

P.L. 

of 

Diff. 

III* 

P.L. 

of 

Diff. 

VIb. 

P.L. 

of 

Diff 

IX". 

1 

P.  L. 

of 

Diff. 

O           1         II 

°  ~J     " 

O           /         // 

O           1       II 

1 

Sun 

W. 

48  53    9 

9779 

50  28    5 

9798 

52    2  .35 

9818 

53  36  39 

9638 

a  Aquihe 

E. 

64  14  49 

3048 

62  45  36 

3086 

61   17    9 

3195 

59  49  30 

3166 

Foraalhaut 

E. 

96  50  15 

9763 

95  14  58 

9779 

93  40    3 

9797 

92    5  31 

9815 

2 

Sun 

W. 

61  20  35 

S937 

62  52    7 

9957 

64  23  14 

9976 

65  53  57 

9995 

a  Aquilte 

E. 

52  44  18 

3406 

51  22    8 

3463 

50     1     2 

3593 

48  41     3 

3587 

Foraalhaut 

E. 

84   18  50 

9911 

82  46  45 

9931 

81   15    6 

9959 

79  43  53 

9973 

a  Pegasi 

E. 

99     1  41 

3891 

97  29  11 

9907 

95  57     1 

9993 

94  25  11 

9939 

3 

Sun 

W. 

73  21  39 

3067 

74  50    4 

3105 

76  18    7 

3199 

77  45  50 

3139 

Mars 

W. 

25  40  13 

3108 

27    8  13 

3113 

28  36    7 

3119 

30    3  53 

3198 

a  Aquilte 

E. 

42  19  59 

3983 

41     8    3 

4083 

39  57  45 

4193 

38  49  12 

4311 

Fo ma] ha  lit 

E. 

72  14  30 

3083 

70  46    0 

3106 

69  17  58 

3130 

67  50  25 

3153 

a  Pegasi 

E. 

86  51  21 

3096 

85  21  40 

3043 

83  52  20 

3060 

82  23  22 

3078 

4 

Sun 

W. 

84  59  24 

3919 

86  25  II 

3334 

87  50  40 

3948 

89  15  52 

«MRf 

Mars 

W. 

37  20    4 

3175 

38  46  43 

3186 

40  13    9 

3196 

41  2)9  23 

3906 

Antare* 

W. 

29  23  43 

3119 

30  51  30 

3110 

32  19  28 

3103 

33  47  34 

3098 

Fomalhaut 

E. 

60  39  59 

3989 

59  15  £6 

J308 

57  51  24 

3337 

56  27  55 

3366 

a  Pegasi 

E. 

75    4    2 

3169 

73  37  16 

3188 

72  10  52 

3906 

70  44  50 

3995 

5 

Sun 

W. 

96  18    2 

3394 

97  41  46 

3336 

99    5  16 

3346 

100  28  34 

3357 

Mars 

W. 

48  47  32 

3956 

50  12  35 

3965 

51  37  28 

3974 

53    2  10 

Antares 

W. 

41     8  51 

3096 

42  37    5 

3098 

44     5  17 

3101 

45  33  26 

3104 

Fomalhaut 

E. 

49  39  17 

3539 

48  19  28 

3570 

47    0  21 

3610 

45  41  58 

3653 

a  Pegasi 

E. 

63  40  20 

3393 

62  16  35 

3344 

60  53  14 

3365 

59  30  17 

3386 

6 

Sun 

W. 

107  22  '20 

3400 

108  44  36 

3408 

110    6  44 

3415 

111  28  44 

3491 

Mars 

W. 

60    3  22 

3319 

61  27  11 

3395 

62  50  53 

3331 

64  14  29 

3336 

Antares 

W. 

52  53  18 

3118 

54  21     6 

3191 

55  48  50 

3194 

57  16  31 

3197 

Fomalhaut 

E. 

39  22  40 

3994 

38    9  45 

3993 

36  57  59 

4070 

35  47  28 

4154 

a  Pegasi 

K. 

52  41  58 

3507 

51  21  42 

3535 

50     I  56 

3563 

48  42  41 

3593 

a  Arietis 

E. 

94  54    6 

3159 

93  27    8 

3166 

92    0  18 

3179 

90  33  a5 

3177 

7 

Sun 

W. 

118  17    6 

3446 

119  38  30 

3450 

120  59  50 

3454 

122  21    6 

3456 

Mars 

W. 

71  11     5 

3358 

72  34  10 

3360 

73  57  12 

3363 

75  20  11 

3365 

An  tares 

W. 

64  34  10 

3137 

66     1  35 

3138 

67  28  59 

3139 

68  56  21 

3140 

a  Pegasi 

E. 

42  15  28 

3789 

41     0    7 

3899 

39  45  .35 

38B1 

38  31  56 

3939 

a  Arietis 

E. 

83  21  33 

3901 

81  55  25 

3906 

80  29  23 

3909 

79    3  25 

3914 

8 

Sun 

W. 

129    6  46 

3465 

130  27  49 

3466 

131  48  51 

3466 

133    9  53 

3466 

Mars 

W. 

82  14  37 

3371 

83  37  27 

3371 

85    0  17 

3370 

86  -'-3    8 

3369 

Antares 

W. 

76  13    2 

3140 

77  40  23 

3139 

79    7  45 

3138 

80  35    8 

3138 

cc  Aquilae 

W. 

36  19  36 

4759 

37  19  46 

4646 

38  21  31 

4546 

39  24  43 

4453 

a  Arietis 

E. 

71  54  37 

3930 

70  29    3 

3939 

69    3  32 

3935 

67  38    4 

3938 

Aldebaraii 

E. 

103  59  55 

3073 

102  31  13 

3073 

101     2  31 

3073 

99  33  49 

3073 

9 

Mars 

W. 

93  17  42 

3360 

94  40  44 

3358 

96    3  49 

3356 

97  26  56 

3353 

Antares 

w. 

87  52  30 

3198 

89  20    6 

3195 

90  47  45 

3199 

92  15  28 

3119 

a  Aquilie 

w. 

44  59    9 

4105 

46    9    6 

4051 

47  19  55 

4009 

48  31  33 

3955 

a  Arietis 

E. 

60  31  36 

3953 

59    6  29 

3956 

57  41  26 

3959 

56  16  27 

3963 

Aldebaraii 

E. 

92    9  58 

3065 

90  41    5 

3009 

89  12    9 

3059 

87  43    9 

3056 

XIV. 
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GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES. 

of  tbe 
>nth. 

Name  and  Direction 

t*t  OKI jutt 

Midnight. 

P.L. 
of 

XV*. 

P.L. 
of 

XVHIb. 

P.L. 
of 

XXI*. 

P.L. 
of 

1 

oi  \zujjovfc. 

Dlff. 

Dlff. 

Diff. 

Dlff. 

Sun 

W. 

55  10  17 

9659 

o       /     // 

56  43  29 

9678 

SS  16  16 

9898 

O          If 

59  48  38 

9917 

|  aAquilie 

E. 

58  22  40 

3909 

56  56  42 

3954 

55  31  37 

3309 

54    7  28 

3353 

|  Fomnlhaut 

1 

E. 

90  31  22 

9833 

88  57  37 

9859 

87  24  16 

9871 

85  51  20 

9891 

2  .  Sun 

W. 

67  24  16 

3014 

68  54  11 

3033 

70  23  43 

3059 

71  52  52 

3069 

1 

a  Aquilte 

E. 

47  22  14 

3855 

46    4  39 

3798 

44  48  22 

3007 

43  33  27 

3899 

Fomnlhaut 

E. 

78  13    6 

9994 

76  42  46 

3016 

75  12  53 

3039 

73  43  28 

3060 

i  a  Pegasi 

1 

E. 

92  53  42 

9957 

91  22  35 

9973 

89  51  49 

9990 

88  21  24 

3008 

3     Sun 

W. 

79  13  12 

3156 

80  40  14 

3173 

82    6  56 

3188 

83  33  19 

3904 

Mars 

W. 

31  31  29 

3136 

32  58  55 

3145 

34  26  10 

3155 

35  53  13 

3165 

aAquiltt 

E. 

37  42  30 

4443 

36  37  47 

4587 

35  35  11 

4747 

34  34  51 

4995 

i 

Fomnlhaut 

E. 

66  23  20 

3178 

64  56  44 

3903 

63  30  38 

3999 

62    5    3 

3956 

i 

a  Pegasi 

E. 

80  54  46 

3096 

79  26  32 

3114 

77  58  40 

3133 

76  31  10 

3151 

4 

Sun 

W. 

90  40  48 

3975 

92    5  29 

3988 

93  29  54 

3300 

94  54    5 

3313 

Mars 

W. 

43    5  25 

3916 

44  31  15 

3996 

45  56  53 

3937 

47  22  18 

3947 

Antnrcs 

W. 

35  15  46 

3096 

36  44     1 

3094 

38  12  18 

3094 

39  40  35 

3095 

Fomalhnut 

E. 

55    5    0 

3396 

53  42  39 

3496 

52  20  54 

3461 

50  59  46 

3496 

a  Pegasi 

E. 

69  19  10 

3944 

67  53  53 

3964 

66  28  59 

3983 

65    4  28 

3303 

5 

Sun 

W. 

101  51  40 

3366 

103  14  35 

3375 

104  37  20 

3384 

105  59  55 

3393 

1  Mars 

W. 

54  26  42 

3990 

55  51     5 

3998 

57  15  19 

3305 

58  39  25 

3313 

Antares 

W. 

47    1  31 

3106 

48  29  33 

3109 

49  57  32 

3119 

51  25  27 

3116 

Foroalhout 

E. 

44  24  21 

3700 

43    7  34 

3749 

41  51  39 

3803 

40  36  40 

3860 

a  Pegasi 

E. 

58    7  45 

3408 

56  45  38 

3431 

55  23  57 

3456 

54    2  43 

3481 

6 

Sun 

W. 

112  50  37 

3497 

114  12  23 

3439 

115  34    3 

3438 

116  55  37 

344ft 

Mars 

W. 

65  37  59 

3341 

67    1  23 

3345 

68  24  42 

3350 

69  47  56 

3354 

Antares 

W. 

58  44    8 

3199 

60  II  42 

3131 

61  39  14 

3133 

63    6  43 

3135 

Fomalhout 

E. 

34  38  18 

4948 

33  30  37 

4359 

32  24  32 

4469 

31  20  13 

4609 

a  Pegasi 

E. 

47  23  59 

3696 

46    5  53 

3661 

44  48  24 

3698 

43  31  35 

3738 

a  Arietis 

E. 

89    6  58 

3183 

87  40  28 

3188 

86  14    4 

3193 

84  47  46 

3197 

7 

Sun 

W. 

123  42  19 

3459 

125    3  29 

3469 

126  24  36 

3463 

127  45  42 

3464 

Mars 

W. 

76  43    7 

3367 

78    6    1 

3368 

79  28  54 

3369 

80  51  46 

3370 

Antares 

W. 

70  23  42 

3141 

71  51     2 

3141 

73  18  22 

3141 

74  45  42 

3141 

a  Pegasi 

E. 

37  19  16 

4003 

36    7  39 

4073 

34  57  11 

4169 

33  47  50 

4940 

a  Arietis 

E. 

77  37  32 

3917 

76  11  43 

3990 

74  45  57 

3993 

73  20  15 

3996 

8 

Sun 

W. 

134  30  55 

3466 

135  51  57 

3465 

137  13    0 

3464 

138  34    4 

3463 

Mars 

W. 

87  46    0 

3368 

89    8  53 

3867 

90  31  47 

3365 

91  54  43 

3363 

Antares 

W. 

82    2  32 

3136 

83  29  58 

3134 

84  57  26 

3139 

86  24  57 

3130 

a  Aquilce 
a  Arietis 

W. 

40  29  17 

4369 

41  35    6 

4994 

42  42    4 

4994 

43  50    7 

4169 

E. 

66  12  40 

3941 

64  47  19 

3943 

63  22    1 

3947 

61  56  47 

3949 

Aldebaran 

E. 

98    5    6 

3079 

96  36  22 

3070 

95    7  36 

3089 

93  38  48 

3067 

9 

Mars 

W. 

98  50    6 

3350 

100  13  20 

3345 

101  36  39 

3949 

103    0    2 

3338 

Antares 

W, 

93  43  14 

3116 

95  11    4 

3113 

96  38  58 

3109 

98    6  57 

3106 

a  A  qui  to 

W. 

49  43  57 

3914 

50  57    3 

3874 

52  10  49 

3838 

53  25  12 

3804 

a  Arietis 

E. 

54  51  32 

3967 

53  26  42 

3979 

52    1  58 

3978 

50  37  21 

3964 

Aldebaran 

E. 

86  14    5 

3059 

84  44  57 

3049 

83  15  45 

3045 

81  46  28 

3049 

19 
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XV. 


GREENWICH  MEAN  TIME. 

1 

LUNAR  DISTANCES. 

• 

z* 
w 

10 

Name  Mid  Direction 
of  Ottfeot. 

Noon. 

P.L. 

of 

Diff. 

3101 

m».  # 

P.L. 

of 

Diff. 

3098 

Vlh. 

P.L. 

of 
Diff. 

IX*. 

P.L. 
of 

Diff. 

Antares 

W. 

O          1       It 

99  35    0 

O          /        // 

101    3    8 

102  31  20 

3094 

103  59  3? 

3060 

aAquil© 
a  Arietis 

W. 

54  40  10 

3771 

55  55  42 

3749 

57  11  45 

3713 

58  28  18 

3687 

E. 

49  12  51 

3291 

47  48  29 

•raw 

46  24  15 

3308 

45    0  11 

3317 

Aldebarau 

E. 

80  17    7 

3037 

78  47  40 

3039 

77  18    7 

3097 

75  48  28 

3089 

11 

a  AquilflB 

W. 

64  57  36 

3574 

m  16  41 

3555 

67  36    5 

3637 

68  55  48 

3590 

a  Arietis 

E. 

38    3  24 

3394 

36  41     1 

3417 

&5  19    4 

3444 

33  57  37 

3475 

Aldebaran 

E. 

68  18  37 

9995 

66  48  18 

9989 

65  17  52 

9983 

63  47  18 

9977 

12 

a  Aquile 

W. 

75  38  56 

3444 

77    0  23 

3431 

78  22    4 

3419 

79  43  59 

3407 

Fomalhaut 

W. 

42  34  49 

3671 

43  52    7 

3694 

45  10  15 

3568 

46  29    9 

3549 

a  Pegati 

W. 

29  46  39 

4405 

30  51  56 

4971 

31  59  15 

4155 

33    8  24 

4050 

Aldebarau 

E. 

56  12  26 

9943 

54  41    2 

9937 

53    9  30 

9930 

51  37  49 

9993 

Pollux 

E. 

100    2  14 

3016 

98  32  21 

3009 

97    2  19 

3001 

95  32    8 

9993 

Saturn 

E. 

100    9    1 

9965 

98  38    5 

9958 

97    7    0 

9951 

95  35  46 

9944 

13 

u  AquilflB 

W. 

86  36  42 

3358 

87  59  47 

3349 

89  23    2 

3340 

90  46  27 

3333 

Foinalhaut 

W. 

53  13  39 

3389 

54  36  16 

3356 

55  59  23 

3331 

57  22  59 

3307 

V 

a  Pegasi 

W. 

39  16  39 

3671 

40  33  57 

3615 

41  52  15 

3585 

43  11  28 

3517 

Aldebarau 

E. 

43  57    6 

9886 

42  24  29 

9679 

40  51  43 

9871 

39  18  47 

9863 

Saturw 

E. 

87  57  18 

9907 

86  25    8 

9899 

84  52  48 

9891 

83  20  18 

9884 

Pollux 

E. 

87  58  50 

9957 

86  27  43 

9949 

84  56  26 

9949 

83  25    0 

9935 

J4 

Fomalhaut 

W. 

64  27  19 

3906 

65  53  19 

3190 

67  19  40 

3173 

68  46  21 

3158 

a  Pegasi 

W. 

49  59  16 

3333 

51  22  49 

3304 

52  46  56 

3976 

54  11  36 

3949 

Aldebarau 

E. 

31  31  39 

9895 

29  57  43 

9817 

28  23  37 

9809 

26  49  21 

9801 

Saturn 

E. 

75  35  22 

9845 

74     1  52 

9837 

72  28  12 

9899 

70  54  22 

9899 

Pollux 

E. 

75  45  38 

9900 

74  13  19 

9893 

72  40  51 

9887 

71    8  15 

9880 

Regulus 

E. 

111  38  38 

9895 

110    4  43 

9818 

108  30  38 

9610 

106  56  23 

9001 

15 

Fomalhaut 

W. 

76    4  12 

3088 

77  32  36 

3076 

79    1  15 

3665 

80  30    8 

3054 

a  Pegasi 

W. 

61  22    5 

3139 

62  49  27 

3190 

64  17  12 

3109 

65  45  19 

3086 

Saturn 

E. 

63    2  39 

9789 

61  27  47 

9773 

59  52  44 

9765 

58  17  30 

9757 

Pollux 

E. 

63  23  12 

9850 

61  49  49 

9844 

60  16  18 

9698 

58  42  40 

9634 

Regulus 

E. 

99    2  28 

9761 

97  27    9 

9753 

95  51  39 

9744 

94  15  58 

9737 

16 

Fomalhaut 

W. 

87  57  52 

3009 

89  28    2 

9994 

90  58  22 

9985 

92  28  53 

9977 

a  Pegasi 
a  Arietis 

W. 

73  10  50 

3009 

74  40  51 

9996 

76  11    9 

9983 

77  41  43 

9970 

W. 

29  57    4 

3389 

31  21  36 

3991 

32  47  20 

3168 

34  14    8 

3119 

Saturn 

E. 

50  18  42 

9716 

48  42  24 

9708 

47    5  55 

9700 

45  29  15 

9699 

Pollux 

E. 

50  53    0 

9813 

49  18  49 

9611 

47  44  35 

9808 

46  10  18 

9808 

Regulus 

E. 

86  14  48 

9694 

84  38    0 

9685 

83    1    0 

9677 

81  23  49 

9068 

17 

Fomalhaut 

W. 

100    3  49 

9943 

101  35  13 

9938 

108    6  44 

9933 

104  38  21 

9999 

a  Arietis 

W. 

41  41    2 

9939 

43  12  32 

9911 

44  44  37 

9885 

46  17  15 

9880 

Saturn 

E. 

37  23  15 

9659 

&5  45  31 

9645 

34    737 

9638 

32  29  33 

9699 

Pollux 

E. 

38  18  51 

9815 

36  44  43 

9891 

35  10  43 

9630 

33  36  54 

9849 

Regulus 

E. 

73  14  52 

9693 

71  36  28 

9614 

69  57  52 

9604 

68  19    3 

9505 

Sun 

E. 

128  45  11 

9978 

127  14  31 

9988 

125  43  38 

9958 

124  12  32 

9947 

18 

a  Arietis 

W. 

54    7  47 

9756 

55  43  12 

9736 

57  19    I 

9791 

58  55  13 

9704 

Aldebarau 

W. 

20    6  14 

9547 

21  46  22 

9537 

23  26  44 

9997 

25    7  20 

9517 

• 
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• 

GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES. 

A    . 

P.  L. 

P.L. 

P.  L. 

P.L. 

Is 

Name  and  Direction 
of  Object. 

• 

Midnight. 

of 
Diff. 

«v*. 

of 
Diff. 

XVlllh 

of 
DHL 

XXI*. 

of 
Diff. 

O             1         II 

O           /         // 

108  24  5# 

o         /       /< 

10 

A  n  tn  res 

W. 

105  27  59 

3086 

106  56  26 

3082 

3077 

109  53  36 

3073 

at  Aquihc 

W. 

59  45  19 

3662 

61     2  47 

3638 

62  20  40 

3616 

63  38  57 

3594 

«  Arietis 

E. 

43  36  19 

33S8 

42  12  40 

3341 

40  49  16 

3357 

39  26  10 

3374 

Aldcbarun 

E. 

74  18  43 

3018 

72  48  52 

3019 

71  18  54 

3006 

69  48  49 

3001 

11 

a  Aquilse 

W. 

70  15  50 

3504 

71  36  10 

3488 

72  56  48 

3471 

74  17  44 

3457 

a  Arietis 

E. 

32  3f>  45 

3513 

31  16  35 

3555 

29  57  12 

3605* 

28  38  43 

3664 

Aldebaran 

E. 

62  16  36 

9970 

60  45  46 

2964 

59  14  48 

9957 

57  43  41 

9950 

12 

a  Aquibe 

W. 

81     6    8 

3396 

82  28  29 

3386 

83  51     2 

3375 

85  13  47 

3366 

Fomalhaut 

W. 

47  48  47 

3505 

49    9    6 

3471 

50  30    2 

3439 

51  51  34 

3410 

a  Pegasi 

W. 

34  19  14 

3956 

35  31  37 

3874 

36  45  23 

3799 

.38    0  26 

3739 

Aldebaran 

E. 

50    5  59 

3916 

48  34    0 

2908 

47     1  51 

9901 

45  29  33 

9894 

Pollux 

E. 

94     1  47 

2986 

92  31   17 

9978 

91     0  37 

2971 

69  29  48 

9964 

Saturn 

E. 

94    4  23 

9937 

92  32  51 

9999 

91     1     9 

9903 

89  29  18 

9915 

13 

or  Aquila? 

W. 

92  10    0 

3327 

93  33  40 

3391 

94  57  27 

3316 

96  21  20 

3311 

Fomalhaut 

W. 

58  47    2 

3285 

60  11  31 

3265 

61  36  24 

3245 

63    I  40 

3995 

a  Pegasi 

W. 

44  31  33 

3475 

45  52  25 

3436 

47  14     1 

3399 

48  36  19 

3365 

Aldebaran 

E. 

37  45  41 

2855 

36  12  25 

9848 

34  39    0 

9841 

33    5  25 

9839 

Saturn 

E. 

61  47  39 

2876 

80  14  50 

2869 

78  41  51 

9861 

77    8  42 

9859 

Pollux 

E. 

81  53  26 

2928 

80  21  43 

2991 

78  49  51 

9913 

77  17  49 

9906 

14 

Fomalhaut 

W. 

70  13  20 

3143 

71  40  37 

3199 

73    8  12 

3114 

74  36    4 

3101 

a  Pegasi 
Aldebaran 

W. 

55  36  47 

3295 

57    2  27 

3202 

58  28  34 

3180 

59  55    7 

3159 

E. 

25  14  54 

9793 

23  40  17 

9785 

22    5  30 

9777 

20  30  32 

9769 

Saturn 

E. 

69  20  23 

9814 

67  46  13 

9805 

66  11  52 

9798 

64  37  21 

9789 

Pollux 

E. 

69  35  31 

9873 

68    2  38 

9867 

66  29  37 

9861 

64  56  28 

9855 

Regtilus 

E. 

105  21  57 

9794 

103  47  21 

9765 

102  12  34 

9777 

100  37  36 

9769 

15 

Fomalhaut 

W. 

81  59  14 

3043 

83  28  34 

3031 

84  58    8 

3022 

86  27  54 

3019 

a  Pegasi 

W. 

67  13  46 

3069 

68  42  133 

3053 

70  11  40 

3038 

71  41     6 

3093 

Saturn 

E. 

56  42    6 

9749 

55    6  31 

9741 

53  30  45 

9733 

51  54  49 

9795 

Pollux 

E. 

57    8  56 

9829 

55  35    6 

9894 

54    1    9 

9890 

52  27    7 

8816 

Regulus 

t;. 

92  40    7 

2729 

91     4    5 

9719 

89  27  51 

9710 

87  51  25 

9709 

16 

Fomalhaut 

W. 

93  59  34 

9969 

95  30  25 

9969 

97    1  25 

9956 

98  32  33 

2950 

a  Pegusi 

W. 

79  12  33 

2958 

80  43  38 

9946 

82  14  58 

9935 

83  46  32 

9995 

a  Arietis 

W. 

35  41  54 

3077 

|    37  10  32 

3037 

38  39  59 

3001 

40  10  10 

9909 

Saturn 

E. 

43  52  25 

9664 

42  15  24 

9676 

40  38  12 

9668 

39    0  49 

9660 

Pollux 

E. 

44  36    0 

9807 

43    1  41 

9807 

41  27  22 

9808 

39  53    5 

9811 

Regulus 

E. 

79  46  26 

9659 

78    8  51 

9650 

76  31    4 

9640 

74  53    4 

9639 

17 

Fomalhaut 

W. 

106  10    3 

9995 

107  41  50 

9991 

109  13  42 

9919 

110  45  37 

2917 

a  Arietis 

W. 

47  50  25 

9838 

49  24    4 

9815 

50  58  12 

9795 

52  32  47 

2775 

Sat  rn 

E. 

30  51  18 

2622 

1    29  12  53 

9616 

27  34  20 

9610 

25  55  39 

2605 

Pollux 

E. 

32    3  21 

9856 

30  30    6 

9874 

28  57  14 

9896 

27  24  52 

2998 

Regulus 

E. 

66  40     1 

9585 

65    0  46 

9576 

63  21  18 

9566 

61  41  37 

2557 

Sun 

E. 

122  41   13 

9936 

121    9  40 

9996 

119  37  54 

9915 

118    5  54 

9905 

18 

• 

a  Arietis 

W. 

60  31  47 

9688 

1    62    8  43 

9679 

63  46    0 

9667 

65  23  37 

9843 

Aldebaran 

W. 

26  48  10 

2507 

j    28  29  14 

9497 

30  10  32 

9486 

31  52    5 

9476 
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XVII. 


GREEN W10H  MEAN  TIME. 

LUNAll  DISTANCES. 

r 

Hmm  sad  Direction 

Of  Otyoot. 

Noon. 

P.L. 

Of 

dut. 

m*.  • 

P.L. 

of 
dut. 

VI» 

P.L. 

of 

DuT. 

FX** 

P.L. 

of 

DUEL 

18 

Regulus 
Sun 

E. 
E. 

o      /      // 

60    1  43 
116  33  41 

9547 
9694 

58  21  35 
115    1  14 

9538 
9883 

O           /          M 

56  41  14 
113  28  33 

9597 
9879 

55    ($3§ 
111  55  38 

9518 

19 

a  ArietiB 

Aldebaran 

Regulus 

Sun 

W. 
W. 
E. 
•E. 

67    1  34 

33  33  52 

46  34  16 

104    7  34 

1098 
9405 
9467 
9606 

68  39  51 

35  15  54 

44  52  17 

102  33  14 

9614 
9455 
9457 
9795 

70  18  27 

36  58  10 

43  10    3 

100  58  39 

9601 
9445 
9447 
9784 

71  57  21 
38  40  41 
41  27  35 
99  23  50 

9587 
9436 
9436 

9779 

20 

a  ArietiB 
Aldebaran 
Regulus 
Sun 

W. 
W. 
E. 
E. 

80  16  22 
47  16  58 
32  51  33 
91  26    1 

9594 
9389 
9385 
9716 

81  57    2 
49    0  58 
31     7  37 
89  49  43 

9519 
9371 
9375 
9704 

83  37  58 
50  45  14 
29  23  26 
88  13    9 

9501 
9361 
9364 
9693 

85  19  10 
52  29  45 
27  39    0 

86  36  20 

9489 
9350 
9355 
9683 

21 

a  Arietis 

Aldebaran 

Satubn 

Sun 

W. 
W. 
W. 
E. 

93  48  56 
61  16    6 
17  18  19 
78  28  36 

9436 
99B9 
9380 
9699 

95  31  36 
63    2    7 
19    2  23 
76  50  20 

9499 
9989 
9357 
9618 

97  14  29 
64  48  23 
20  46  59 
75  11  49 

9491 
9979 
9338 
9607 

98  57  34 
66  34  53 
22  32    3 
73  33    4 

9419 
9970 
9891 
9567 

22 

a  Arietb 
Aldebaran 
Pollux 
Satubji 

Sun 

W. 
W. 
W. 
W. 

E. 

107  35  46 
75  30  54 
32  58  15 
31  22  55 
65  15  56 

9378 
9993 
9457 
9955 
9550 

109  19  52 
77  18  47 
34  40  29 
33  10    1 
63  35  52 

9373 
9915 
9496 
9944 
9541 

111     4    6 
79    6  52 
36  23  24 
34  57  23 
61  55  36 

9368 
9906 

9403 
9933 
9533 

112  48  26 
80  55  10 
38    6  55 
36  45    1 
60  15    8 

9364 

9198 
9380 
9994 
9595 

23 

Aldebaran 
Pollux 
Sati/en 
Sun 

W. 
W. 
W. 

E. 

89  59  32 
46  51  54 
45  46  33 
51  50  13 

9163 
9991 
9189 
9491 

91  48  56 
48  38    6 
47  35  27 
50    8  47 

9157 
9979 
9176 
9485 

93  38  29 
50  24  37 
49  24  31 
48  27  13 

9159 
9967 
9169 
9480 

95  26    9 
52  11  25 
51  13  45 
46  45  32 

9147 
9957 

9163 
9477 

24 

Aldebaran 
Pollux 
Satuen 
Sun 

W. 
W. 
W. 
E. 

104  38  18 
61     8  56 
60  21  54 
38  15  59 

9197 
9916 
9141 
9466 

106  28  36 
62  57    0 
62  11  50 
36  33  57 

9194 
9911 
9139 
9466 

108  18  58 
64  45  11 
64    1  50 
34  51  56 

9199 
9906 

9136 
9467 

110    9  23 
66  33  29 
65  51  54 
33    9  57 

9191 
9998 
9135 
9470 

28 

Sun 

a  Aquilse 

Fomalhaut 

W. 
E. 
E. 

16  40  12 

69  29  54 

102  18  17 

9787 
9880 
9645 

18  14  57 

67  57    9 

100  40  23 

9779 
9909 
9696 

19  49  52 
6625    1 
99    2  43 

9777 
9939 
9686 

21  24  50 
64  53  31 
97  25  18 

9780 
9970 
9679 

29 

Sun 

a  AquiUe 

Fomalhaut 

a  Pegasi 

W. 
E. 

E. 
E. 

29  17  38 

57  26  50 

89  22  47 

104  12  27 

9897 
3163 
9753 
9756 

30  51  31 

55  59  57 

87  47  18 

102  37    1 

9841 
3909 

9771 
9769 

32  25    6 
54  33  58 
86  12  12. 
101    1  52 

9855 

9958 
9788 
9768 

33  58  23 
53    8  57 
84  37  29 
99  27    0 

9869 
3310 
9806 

9795 

30 

Sun 

a  Aquite 

Fomalhaut 

a  Pegasi 

W. 

E. 
E. 
E. 

41  39  52 
46  20  18 
76  50    4 
91  37  25 

9080 
3633 
9008 

9873 

43  11    8 
45    2  19 
75  17  55 
90    4  32 

9967 
3719 
9999 
9800 

44  42    2 
43  45  45 
73  46  13 
88  32    0 

9964 
3600 
9959 
9907 

46  12  35 
42  30  43 
72  15    0 
86  59  50 

3001 
3894 
9974 
9995 

81 

Sun 
Antarea 
Fomalhaut 
a  Pegasi 

W. 
W. 
E. 
E. 

53  40    0 
25    332 
64  46  20 
79  24  48 

3067 
3060 

3100 
9019 

55    8  26 
26  32  30 
63  18  10 
77  54  59 

3103 
3040 
3197 
3039 

56  36  82 
28    1  53 
61  50  33 
76  25  35 

3190 
3096 
3154 
9060 

58    4  17 
29  31  34 
60  23  29 
74  56  36 

3137 
3015 
3183 
3079 
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GREENWICH  MEAN  TIME. 

< 

LUNAR  DISTANCES. 

• 

*1 

Name  end  Direction 

Midnight. 

P.L. 
of 

xv*. 

P.L. 
of 

xvnp». 

P.L. 
of 

xxi*. 

P.L. 

of 

1" 

18 

OI  UOtyevl. 

Diff. 

Dim 

Dill. 

Diff. 

Regulus 

£. 

5$  19  51 

9506 

Q          1        II 

51  38  49 

9497 

49  57  aS 

9487 

O           '         It 

48  16    1 

9477 

Sun 

E. 

110  22  30 

9851 

108  49    8 

9839 

107  15  31 

9898 

105  41  40 

9817 

19 

a  Arietis 

W. 

73  36  34 

9574 

75  16    5 

9561 

76  55  53 

9548 

78  &5  59 

9536 

Aldebamn 

W. 

40  23  26 

9494 

42    6  27 

9413 

43  49  43 

9403 

45  33  13 

9393 

Regulus 

E. 

39  44  52 

9490 

38     1  54 

9416 

36  18  42 

9405 

34  35  15 

9396 

Sun 

E. 

97  48  46 

9761 

m  13  27 

9750 

94  37  53 

9738 

93    2    4 

9798 

20 

a  Arietis 

W. 

87    038 

9479 

88  42  21 

9469 

90  24  18 

9458 

92    6  30 

9448 

Aldebamn 

W. 

54  14  31 

9340 

55  59  32 

9330 

57  44  48 

9390 

59  30  19 

9309 

Regulus 

E. 

25  54  20 

9345 

24    9  26 

3335 

22  24  18 

9396 

20  38  56 

9316 

Sun 

E. 

84  59  17 

9679 

83  21  59 

9660 

81  44  26 

9649 

80    6  38 

9639 

21 

a  Arietis 

W. 

100  40  51 

9404 

102  24  20 

9397 

104    7  59 

9390 

105  51  48 

9384 

Aldebamn 

W. 

68  21  37 

9960 

70    8  :*5 

9951 

71  55  47 

9941 

73  43  14 

9939 

Saturn 

W. 

24  17  32 

9306 

26    3  23 

9991 

27  49  35 

9979 

29  36    6 

9966 

Sun 

E. 

71  54    5 

9588 

70  14  53 

9577 

68  35  27 

9568 

66  55  48 

9559 

22 

a  Arietis 

W. 

114  32  52 

9369 

116  17  22 

9360 

118     1  54 

9350 

119  46  28 

9359 

Aldebamn 

W. 

82  43  40 

9190 

84  32  22 

9183 

86  21  15 

9176 

88  10  18 

9169 

Pollux 

W. 

39  50  59 

9359 

41  35  33 

9339 

43  20  35 

9399 

45    6    3 

9306 

Saturn 

W. 

38  32  53 

9914 

40  20  59 

9906 

42    9  18 

9197 

43  57  50 

9190 

Sun 

E. 

58  34  29 

9517 

56  53  40 

9510 

55  12  40 

9503 

53  31  31 

9497 

23 

Aldebamn 

W. 

97  17  57 

9149 

99    7  52 

9137 

100  57  55 

9133 

102  48    4 

9130 

Pollux 

W. 

53  58  28 

9947 

55  45  46 

9937 

57  33  18 

9999 

59  21    2 

9993 

Saturn 

W. 

53    3.8 

9158 

54  52  39 

9153 

56  42  18 

9149 

58  32    3 

9145 

| 

Sun 

E. 

45    3  46 

9473 

43  21  55 

9470 

41  39  59 

9467 

39  58    0 

9406 

.  24 

Aldebamn 

W. 

111  59  50 

9190 

113  50  18 

9190 

115  40  46 

9190 

117  31   14 

9191 

■ 

Pollux 

W. 

68  21  52 

9900 

70  10  19 

9198 

71  58  50 

9196 

73  47  23 

9196 

Saturn 

w. 

67  42    0 

9134 

69  32    8 

9133 

71  22  17 

9133 

73  12  26 

9134 

Sun 

E. 

31  28    1 

9473 

29  46  10 

9478 

28    4  26 

9485 

26  22  52 

9494 

28 

Sun 

W. 

22  59  44 

9786 

24  34  30 

9794 

26    9    6 

9804 

27  43  29 

9815 

a  A  qui  lee 

E. 

63  22  41 

3004 

61  52  33 

3040 

60  23  10 

3079 

58  54  35 

3190 

Fomalhaut 

E. 

95  48  10 

9699 

94  11  20 

9707 

92  34  49 

9799 

90  58  38 

9737 

29 

Sun 

W. 

35  31  21 

9884 

37    4    0 

9901 

38  36  18 

9917 

40    8  15 

9933 

a  Aq  ui  lee 

E. 

51  44  57 

3368 

50  22    2 

3495 

49    0  14 

3489 

47  39  38 

3558 

Fomalhaut 

E. 

83    3    9 

9895 

81  29  14 

9845 

79  55  45 

9865 

78  22  41 

9886 

aPegasi 

E. 

97  52  26 

9809 

96  18  10 

9895 

94  44  14 

9841 

93  10  39 

9857 

30 

Sun 

W. 

47  42  46 

3018 

49  12  36 

3035 

50  42    5 

3059 

52  11  13 

8069 

a  Aquihe 

E. 

41  17  17 

3907 

40    5  34 

4110 

38  55  42 

4934 

37  47  48 

4989 

Fomalhaut 

E. 

70  44  15 

9998 

69  14    0 

3093 

67  44  16 

3047 

66  15    2 

3073 

aPegasi 

E. 

85  28    3 

9943 

83  56  39 

9909 

82  25  38 

9981 

80  55    1 

3000 

31 

Sun 

W. 

59  31  42 

3153 

60  58  47 

3169 

62  25  33 

3185 

63  52    0 

9900 

An  tares 

W. 

31     I  28 

3008 

32  31  31 

3004 

34     1  39 

3009 

35  31  49 

3009  i 

Fomalhaut 

E. 

58  57    0 

3914 

57  31     7 

3944 

56    5  50 

3976 

54  41  10 

8309 

aPegasi 

E. 

73  28    1 

3101 

71  59  52 

319* 

70  32    9 

3143 

69    4  51 

3165 

*•*., 
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AT  GREENWICH  APPARENT  NOON. 


1 
I 

e 

* 


Mon. 

Tues. 

Wed. 

Thur. 

Frid. 

Sat- 

SUN. 

Mon. 

Tues. 

Wed. 
Thur. 
Frid. 

Sat 

SUN. 

Mon. 

Tues. 
Wed. 
Thur. 

Frid. 

Sat. 

SUN. 

Mon. 

Tues. 

Wed. 

Thur. 

Frid. 

Sat 

SUN. 

Mon. 

Tues. 

Wed. 


i 

e 


1 

2 
3 

4 
5 
6 

7 
8 
9 

10 
11 
12 

13 
14 
15 

16 
17 
18 

19 
20 
21 

22 
23 
24 

25 
26 
27 

28 
29 
30 

31 


THE  SUN'S 


Apparent 
Right  Ascension. 


h      m      e 

14  26  26.88 
14  30  22.62 
14  34  19.15 

14  38  16.48 
14  42  14.61 
14  46  13.56 

14  50  13.33 
14  54  13.93 

14  58  15.36 

15  2  17.63 
15  6  20.75 
15  10  24.72 

15  14  29.55 
15  18  35.24 
15  22  41.79 

15  26  49.19 
15  30  57.46 
15  35  6.58 

15  39  16.54 
15  43  27.34 
15  47  38.97 

15  51  51.44 

15  56  4.71 

16  0  18.77 

16  4  33.61 
16  8  49.20 
16  13  5.52 

16  17  22.55 
16  21  40.27 
16  25  58.67 

16  30  17.71 


Diltfor 
lHonr. 


9.806 
9.840 
9.873 

9.906 
9.939 
9.973 

0.007 
0.042 
0.077 

0.112 
0.147 
0.183 

0.219 
0.255 
0.291 

0.326 
0.361 
0.397 

0.432 
0.467 
0.501 

0.535 
0.568 
0.601 

0.634 
0.665 
0.695 

0.724 
0.752 
0.780 


10.806 


Apparent 
Declination. 


S.  14  30  19.4 

14  49  24.5 

15  8  15.0 

15  26  50.6 

15  45  10.9 

16  3  15.4 

16  21  3.7 
16  38  35.5 

16  55  50.3 

17  12  47.9 
17  29  27.8 

17  45  49.6 

18  1  52.8 
18  17  37.0 
18  33  1.9 

18  48  7.3 

19  2  52.6 
19  17  17.6 

19  31  21.9 
19  45  5.1 

19  58  26.7 

20  11  26.5 
20  24  4.0 
20  36  18.9 

20  48  10.9 

20  59  39.7 

21  10  44.9 

21  21  26.1 
21  31  42.9 
21  41  35.2 

S.21  51  2.5 


Diff.  for 
lHonr. 


-48.00 
47.41 
46.80 

-46.17 
45.52 

44.85 

-44.17 
43.47 
42.76 

-42.03 
41.28 
40.52 

-39.74 
38.94 
38.13 

-37.30 
36.46 
35.60 

-34.73 
33.84 
32.94 

-32.02 
31.09 
30.14 

-29.18 
28.20 
27.21 

-26.20 
25.18 
24.15 

-23.11 


Semi- 
diameter. 


i> 


6  9.84 

6  10.09 

6  10.34 

6  10.59 

6  10.84 

6  11.08 

6  11.32 

6  11.56 

6  11.79 

6  12.01 

6  12.24 

6  12.46 

6  12.67 

6  12.88 

6  1309 

6  13.30 

6  13.50 

6  13.69 

6  13.88 

6  14.07 

6  14.26 


14.44 
14.62 
16  14.80 


6 
6 


6  14.98 

6  15.15 

6  15.32 

6  15.49 

6  15.65 

6  15.81 


16  15.97 


Sidereal 
Time  of 
Semi- 
diameter 
Pasting 
MerldianJ 


66.96 

67.08 
67.20 

67.32 
67.44 
67.55 

67.67 
67.79 
67.91 

68.02 
68.14 
68.26 

68.38 
68.50 
68.62 

68.74 
68.86 
68.97 

69.09 
69.20 
69.31 

69.42 
69.53 
69.63 

69.74 
69.84 
69.94 

70.04 
70.14 
70.23 

70.32 


Equation  of 

Time, 

to  be 
Subtracted 

from 
Apparent 


m   e 

16  17.54 
16  18.35 
16  18.37 

16  17.60 
16  16.03 
16  13.65 

16  10.44 
16  6.40 
16  1.53 

15  55.84 
15  49.30 
15  41.90 

15  33.63 
15  24.52 
15  14.56 

15  3.74 
14  52.06 
14  39.54 

14  26.17 
14  11.96 
13  56.92 

13  41.06 
13  24.39 
13    6.93 

12  48.70 
12  29.70 
12    9.99 

11  49.58 
11  28.47 
1 1     6.69 

10  44.27 


DiC  for 


0.049 
0.016 
0.017 

0.050 
0.083 
0.117 

0.151 
0.186 
0.221 

0.256 
0.291 
0.327 

0.363 
0.399 
0.435 

0.470 
0.505 
0.540 

0.575 
0.610 
0.644 

0.678 
0.711 
0.744 

0.776 
0.807 
0.837 

0.866 
0.894 
0.922 

0.948 


Nom— The  mean  time  of  aemidiameter  passing  may  be  found  by  subtracting  0*.19  from  the  sidereal  time. 

The  sign  —  prefixed  to  the  hourly  change  of  declination  indicates  that  south  declinations  are  increasing. 
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AT  GREENWICH  MEAN  NOON. 


i 

l 

o 


a 


o 


Mod. 

Tues. 

Wed. 

Thur. 

Frid. 

Sat. 

SUN. 

Moo. 

Tues. 

Wed. 
Thur. 
Frid. 


1 
2 
3 

4 
5 
6 

7 
8 
9 

10 
11 
12 

Sat       13 

SWV. ;  14 
Mod.     15 


Tues. 
Wed. 
Thur. 


16 
17 
18 


Frid.  i  19 
Sat.  J  20 
SUN.  i  21 


Mon.  22 
Tues.  .  23 
Wed.    24 


Thur.  25 
Frid.  26 
Sat      27 


SUN.  28 
Moo.  ;  29 
Tues.    30 

Wed.  •  31 


THE  SUN'S 


Apparent 
Right  Ascension. 


h      m       a 

14  26  29.54 
14  30  25.29 
14  34  21.83 

14  38  19.17 
14  42  17.31 
14  46  16.26 

14  50  16.03 
14  54  16.63 

14  58  18.06 

15  2  20.32 
15  6  23.43 
15  10  27.39 

15  14  32.21 
15  18  37.88 
15  22  44.40 

15  26  51.78 
15  31  0.03 
15  35  9.12 

15  39  19.05 
15  43  29.82 
15  47  41.42 

15  51  53  84 

15  56  7.07 

16  0  21.08 

16  4  35.87 
16  8  51.42 
16  13  7.69 

16  17  24.66 
16  21  42.33 
16  26  0.67 

16  30  19.65 


DitT  for 
1  Honr. 


A 

9.80? 
9.840 
9.873 

9.906 
9.939 
9.973 

10.007 
10.042 
10.077 

10.112 
10.147 
10.183 

10.219 
10.255 
10.291 

10.326 
10.361 
10.396 

10.431 
10.466 
10.500 

10.534 
10.567 
10.600 

10.632 
10.663 
10.693 

10.722 
10.750 
10.778 

10.804 


Apparent 
Deolination. 


» 


S.  14  30  32.4 

14  49  37.3 

15  8  27.7 

15  27  3.1 

15  45  23.2 

16  3  27.5 

16  21  15.6 
16  38  47.1 

16  56  1.7 

17  12  59.0 
17  29  38.6 

17  46  0.1 

18  2  3.0 
18  17  46.8 
18  33  11.5 

18  48  16.6 

19  3  1.6 
19  17  26.3 

19  31  30.3 
19  45  13.1 

19  58  34.4 

20  11  33.8 
20  24  11.0 
20  36  25.6 

20  48  17.2 

20  59  45.6 

21  10  50.4 

21  21  31.2 
21  31  47.6 
21  41  39.5 

S.  21  51  6.6 


Difll  for 
1  Honr. 


-48.00 
47.40 
46.79 

-46.16 
45.51 

44.84 

-44.16 
43.46 
42.75 

-42.02 
41.27 
40.51 

-39.73 
38.93 
38.12 

-37.29 
36.45 
35.59 

-34.72 
33.83 
32.93 

-32.01 
31.08 
30.13 

-29.17 
28.19 
27.20 

-26.19 
25.17 
24.14 

-23.10 


Equation  of 

Time, 

to  be 

Added  to 

Mean  Time. 


m        ■ 

6  17.55 
6  18.35 
6  18.36 

6  17.58 
6  16.00 
16  13.61 

6  10.39 
6  6.34 
16     1.47 

5  55.77 
5  49.22 
5  41.81 

5  33.54 
5  24.42 
5  14.45 


3.63 
51.94 
4  39.40 


15 

14 


26.03 
11.81 
3  56.77 


14 

14 


3  40.90 
3  24.23 
3    6.77 

12  48.54 
12  29.54 
12    9.83 


49.41 
28.30 
1     6.52 


10  44.10 


Diff.  for 
lHonr. 


s 
0.049 

0.016 

0.017 

0.050 
0.083 
0.117 

0.151 
0.186 
0.221 

0.256 
0.291 
0.327 

0.363 
0.399 
0.435 

0.470 
0.505 
0.540 

0.575 
0.610 
0.644 

0.678 
0.711 
0.744 

0.776 
0.807 
0.837 

0.866 
0.894 
0.922 

0.948 


Sidereal 

Time, 

or 

Right  Aeeenstan 

of 

Mean8nn. 


h      m       » 

14  42  47.09 
14  46  43.64 
14  50  40.20 

14  54  36.75 

14  58  33.31 
5    2  29.86 

15  6  26.42 
15  10  22.97 
15  14  19.53 

5  18  16.08 
5  22  12.64 
15  26    9.19 

15  30  5.75 
5  34  2.30 
15  37  58.86 

5  41  55.41 

5  45  51.97 
15  49  48.52 

15  53  45.08 

15  57  41.63 

6  1  38.19 

16  5  34.74 
16  9  31.30 
16  13  27.85 

16  17  24.41 
16  21  20.96 
16  25  17.52 

16  29  14.07 
16  33  10.63 
16  37    7.19 

16  41    8.75 


Not*.— The  eemidiameter  for  mean  noon  may  be  aeanmed  the  same  aa  that  for  apparent 
The  aign  —  prefixed  to  the  hourly  ohange  of  deolination  tndioatea  that  aonth 


"DUB.  for  1  Honr, 
+  9-.8666. 
(Table  IEL) 
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m. 


AT  GREENWICH  MEAN  NOON. 


I 

I 

I 


m 


SUN'S 


THUS  L09  QITUBS. 


V 


Dift  for 
1  Hoar. 


LATITUDE. 


Logarithm 

of  the 

Radio*  Vector 

of  the 

Berth. 


DHL  for 
1 


ef 

Btdereel* 


HK      m      a 

9  15  41.63 
9  11  45.73 
9    7  49.82 

9  3  53.92 
8  59  58.01 
8  56    2.10 

8  52  6.18 
8  48  10.27 
8  44  14.36 

8  40  18.45 
8  36  22.54 
8  32  26.63 

8  28  30.72 
8  24  34.81 
8  20  38.90 

8  16  42.99 
8  12  47.08 
8    8  51.17 

8  4  55.27 
8  0  59.36 
7  57     3.45 

7  53  7.54 
7  49  11.63 
7  45  15.72 

7  41  19.81 
7  37  23.90 
7  33  27.99 

7  29  32.08 
7  25  36.17 
7  21  40.26 

7  17  44.35 


1 
2 
8 

4 
5 

6 

7 
8 
9 

10 
11 
12 

18 
14 

15 

16 
17 
18 

19 
20 
21 

22 
23 
24 

25 
26 
27 

28 
29 
80 

81 


305 
306 
307 

308 
309 
310 

311 
812 
818 

314 
315 
316 

317 
318 
319 

320 
321 
822 

323 
324 
325 

326 
327 
328 

829 
830 
331 

382 
333 
384 

885 


219 
220 
221 

222 
228 
224 


I  M 

1  14.5 
1  21.9 
1  80.9 

1  41.5 

1  58.6 

2  7.2 


0 
0 
0 

1 
1 
1 


I* 


41.6 
48.9 

57.8 

8.3 
203 
88.7 


225  2  22.8 

226  2  38.9 

227  2  57.0 

228  3  16.7 

229  3  38.0 
280    4    0.9- 

231  4  25.5 

232  4  51.9 
238    5  20.0 

234  5  49.9 

235  6  21.7 

236  6  55.3 

237  7  30.6 

238  8    7.7 

239  8  46.5 

240  9  26.9 

241  10    9.0 

242  10  52.6 

243  11  37.7 

244  12  24.2 

245  18  11.9 

246  14    0.8 

247  14  50.7 

248  15  41.6 

249  16  88.5 


1  48.7 

2  5.2 
2  23.2 

2  42.8 

3  3.9 

3  26.7 

8  51.2 

4  17.5 
4  45.4 


5 
5 

6 

6 

7 
8 


15.1 
46.8 
20.8 

55.5 
32.4 
11.0 


8  51.3 

9  33.3 

10  16.8 

11  1.7 

11  48.0 

12  35.6 

13  24.4 

14  14.1 

15  4.8 

15  56.5 


50.28 
50.34 
50.40 

50.46 
50.53 
50.59 

50.65 
50.78 
50.78 

50.84 
50.91 
50.98 

51.05 
51.13 
51.20 

51.28 
51.36 
51.44 

51.51 
51.58 
51.64 

51.70 
61.77 
51.84 

51.90 
51.96 
52.01 

52.06 
52.10 
52.14 


152.18 


+  0.68 
0.59 
0.48 

+  0.35 

0.21 

+  0.07 

-0.07 
0.19 
0.28 

-  0.34 
0.38 
0.39 

-0.37 
0.33 
0.26 

-0.17 

-  0.05 
+  0.08 

+  0.21 
0.34 
0.46 

+  0.57 
0.65 
0.70 

+  0.72 
0.71 
0.68 

+  0.62 
0.53 
0.41 

+  0.28 


9.9964765 
9.9963632 
9.9962508 

9.9961394 
9.9960291 
9.9959201 

9.9958126 
9.9957068 
9.9956028 

9.9955006 
9.9954003 
9.9953020 

9.9952057 
9.9951112 
9.9950187 

9.9949281 
9.9948393 
9.9947523 

9.9946669 
9.9945829 
9.9945003 

9.9944189 
9.9943389 
9.9942602 

9.9941827 
9.994 1063 
9.9940310 

9.9939569 
9.9938842 
9.9938129 

9.9937430 


-47.3 
47.0 
46.6 

-46.2 
45.7 
45.1 

-44.5 
43.8 
43.0 

-42.2 
41.4 
40.6 

-39.8 
39.0 
38.2 

-37.4 
36.6 
35.9 

-35.3 
34.7 
34.1 

-33.6 
33.0 
32.5 

-32.0 
31.6 
31.1 

-30.6 
30.0 
29.4 

-28.8 


the 


ben  la  eotasm  A  oonespond  to  the  true  equinox  of  the  date;  in  column  A',  to 
equinox  of  January  0*.©. 


DHL  for  1  Hour, 

—  9-.8296. 
(Table  IL) 


IV. 
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GREENWICH  MEAN  TIME* 

4 

THE  MOON'S 

3 
1 

snciDiAjamaL 

HORIZONTAL  PARALLAX. 

UPPSB  TRANSIT. 

AGS. 

Noon. 

Midnight. 

XIOOII* 

DMT.  for 
lHonr. 

Midnight. 

Dm:  for 

1  Hoar. 

Meridian  of 
Greenwioh. 

DHL  for 
lHonr. 

Noon. 

1 

'     " 
15  12.9 

,       ,, 

15    7.5 

55  43.5 

-1.72 

55  23.8 

-1.56 

b      m 

4  26.4 

m 
2.09 

d 

5.2 

2 

15    2.7 

14  58.5 

55    6.2 

1.38 

54  50.8 

1.18 

5  15.6 

2.00 

6.2 

3 

14  55.0 

14  52.2 

54  87.9 

0.97 

54  27.6 

0.75 

6    2.7 

1.92 

7.2 

4 

14  50.1 

14  48.7 

54  19.8 

-0.54 

54  14.6 

-0.32 

6  48.0 

1.85 

8.2 

5 

14  48.0 

14  48.0 

54  12.1 

-0.1 1 

54  12.0 

+0.09 

7  31.9 

1.80 

9.2 

6 

14  48.6 

14  49.8 

54  14.3 

+0.28 

• 

54  18.8 

0.47 

8  14.8 

1.78 

10.2 

7 

14  51.7 

14  54.0 

54  25.5 

+0.64 

54  34.1 

+0.79 

8  57.6 

1.79 

11.2 

8 

14  56.8 

15    0.0 

54  44.4 

0.93 

54  56.3 

1.04 

9  40.8 

1.82 

12.2 

9 

15    3.6 

15    7.5 

55    9.4 

1.13 

55  23.5 

1.21 

10  25.0 

1.88 

13.2 

10 

15  11.5 

15  15.7 

55  38.3 

+1.26 

55  53.8 

+1.30 

11  11.0 

1.96 

14.2 

11 

15  20.0 

15  24.3 

56    9.5 

1.31 

56  25.2 

1.31 

11  59.3 

2.06 

15.2 

12 

15  28.5 

15  32.7 

56  40.9 

1.30 

56  56.3 

1.26 

12  50.0 

2.17 

16.2 

13 

15  36.8 

15  40.7 

57  11.2 

+1.22 

57  25.6 

+1.17 

13  43.2 

2.26 

17.2 

14 

15  44.4 

15  48.0 

57  39.3 

1.11 

57  52.3 

1.06 

14  38.1 

2.32 

18.2 

15 

15  51.3 

15  54.5 

58    4.6 

1.00 

58  16.2 

0.93 

15  34.1 

2.34 

19.2 

16 

15  57.4 

16    0.2 

58  27.0 

+0.87 

58  37.1 

+0.81 

16  30.1 

2.32 

20.2 

17 

16    2.7 

16    5.0 

58  46.4 

0.74 

58  54.9 

0.67 

17  25.2 

2.27 

21.2 

18 

16    7.1 

16    8.9 

59    2.5 

0.00 

59    9.3 

0.53 

18  19.2 

2.22 

22.2 

19 

16  10.5 

16  11.8 

59  15.1 

+0.43 

59  19.7 

+0.33 

19  12.1 

2.18 

23.2 

20 

16  12.7 

16  13.2 

59  23.0 

+0.22 

59  24.9 

+0.09 

20    4.2 

2.16 

24.2 

21 

16  13.2 

16  12.8 

59  25.1 

-0.06 

59  23.5 

-0.21 

20  56.0 

2.16 

25.2 

22 

16  11.8 

16  10.3 

59  20.0 

-0.38 

59  14.4 

-0.66 

21  48.1 

2.18 

26.2 

23 

16    8.2 

16     5.5 

59    6.6 

0.74 

58  56.6 

0.93 

22  40.9 

2.22 

27.2 

24 

16    2.2 

15  58.3 

58  44.4 

1.10 

58  30.2 

1.26 

23  34.5 

2.25 

28.2 

25 

15  53.9 

15  49.1 

58  14.2 

-1.40 

57  56.6 

-1.53 

6 

29.2 

26 

15  44.0 

15  88.5 

57  37.6 

1.62 

57  17.7 

1.68 

0  28.5 

2.25 

0.7 

27 

15  33.0 

15  27.4 

56  57.3 

1.71 

56  36.6 

1.71 

1  22.4 

2.23 

1.7 

28 

15  21.8 

15  16.4 

56  16.2 

-1.68 

55  56.3 

-1.61 

2  15.2 

2.17 

2.7 

29 

15  11.3 

15    6.5 

55  87.5 

1.52 

55  19.9 

1.40 

8    6.2 

2.08 

8.7 

30 

15    2.1 

14  58.8 

55    3.9 

1.25 

54  49.9 

1.06 

8  55.1 

1.99 

4.7 

81 

14  65.0 

14  52.4 

54  87.9 

-0.90 

54  28.8 

-0.70 

4  41.8 

1.90 

5.7 

• 

186 


KOVEMBER,  1886. 


V. 


GBEENWICH  MEAN  TIME. 

4 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 

Hour. 

Right  AiMMlOB. 

Dtftfer 
lMbroU. 

Deettafttkm. 

Din*,  tor 
1  Minute 

Soar. 

BlghtAteeosWm. 

Diftfor 
1  Minute. 

Dtettnattoo. 

Diftfor 
1  Minute 

M 

ONDA 

T  1. 

WEDNESDAY  & 

h    m      h 

t 

o       i      n 

1        " 

h    m     • 

8 

O          I         II 

n 

0 

19     0    9.90 

94009 

0.18  46  96.3 

1.483 

0 

90  49    4.11 

94463 

8.15  55  39.4 

5430 

1 

19    9  91.19 

9.1971 

18  44  54.5 

1477 

1 

90  44    6.80 

94439 

15  50    4.5 

5.499 

9 

19    4  39.85 

9.1940 

18  43  17.0 

1471 

9 

90  46    9.30 

94401 

15  44  32.5 

5467 

3 

19    6  44.40 

9.1909 

18  41  33.9 

1.765 

3 

90  48  11.61 

94370 

15  38  56.4 

5.635 

4 

19    8  55.7(5 

9.1979 

18  39  45.9 

1458 

4 

90  50  13.74 

94341 

15  33  16.3 

5.709 

5 

19  11     0.94 

9.1847 

18  37  50.9 

1451 

5 

90  59  15.70 

9.0319 

15  97  39.9 

5.768 

6 

19  13  17.93 

9.1816 

18  &5  51.1 

9.043 

6 

90  54  17.48 

94989 

15  91  44.1 

5.834 

7 

19  15  98.73 

9.1784 

18  33  45.8 

9.134 

7 

90  56  19.08 

9.0959 

15  15  59.1 

5.900 

8 

19  17  39.34 

9.1759 

18  31  35.0 

9.996 

8 

90  58  90.51 

94993 

15    9  56.1 

5466 

9 

19  19  49.75 

9.1790 

18  99  18.7 

9.317 

9 

91    0  91.76 

9.0194 

15    3  56.9 

6.030 

10 

19  91  59.98 

9.1688 

18  96  57.0 

9.407 

10 

91    9  99.84 

9.0165 

14  57  59.5 

6.093 

11 

19  94  10.01 

9.1656 

18  94  99.9 

9.496 

11 

91    4  93.74 

9.0136 

14  51  45.1 

6.155 

19 

19  90  19.85 

9.1693 

18  91  57 JS 

9484 

19 

91    6  94.47 

9.0108 

14  45  33.9 

6.318 

13 

19  98  99.49 

9.1591 

18  19  19.8 

9.673 

13 

91     8  95.03 

94080 

14  39  18.9 

6481 

14 

19  30  38.94 

9.1559 

18  16  36.7 

9.769 

14 

91  10  95.43 

94059 

14  33    0.9 

6443 

15 

19  39  48.90 

9.1597 

18  13  48.3 

9.850 

15 

91  19  95.66 

94094 

14  96  37.8 

6.403 

10 

19  34  57.96 

9.1494 

18  10  54.7 

9436 

16 

91  14  95.79 

14997 

14  90  11.8 

6.463 

17 

19  37    0.13 

9.1469 

18    7  56.0 

3.099 

17 

91  16  95.69 

1.9970 

14  13  42.9 

6494 

18 

19  39  14.80 

9.1499 

18    4  59.1 

3.108 

18 

91  18  25.36 

14043 

14    7    8.9 

6484 

If) 

19  41  93.98 

9.1397 

18    1  43.0 

3.194 

19 

91  90  94.94 

14917 

14    0  32.1 

6.643 

90 

19  43  31.50 

9.1363 

17  58  98.8 

3.978 

90 

91  99  24.36 

1.9890 

13  53  51.8 

6.701 

91 

19  45  39.64 

9.1330 

17  55    9.6 

3463 

91 

91  94  93.69 

14664 

13  47    8.0 

6.758 

99 

19  47  47.59 

9.1997 

17  51  45.3 

3.447 

99 

91  96  99.73 

14638 

13  40  90.8 

•      6415 

93 

19  49  55.91 

9.1965 
FESDA 

S.17  48  16.0 

12, 

3499 

93 

91  98  91.68 
TH 

14819 

UESD, 

S.  13  33  30.9 
IT  4. 

6479 

0 

19  59    9.70 

9.1939 

a  17  44  41.8 

3419 

0 

91  30  90.48 

14787 

S.13  96  36.9 

6498 

1 

19  54    9.99 

9.1199 

17  41    9.6 

3494 

1 

91  39  19.13 

14760 

13  19  38.9 

6483 

9 

19  56  17.09 

9.1167 

17  37  18.5 

3.776 

9 

91  34  17.63 

14737 

13  19  38.9 

7439 

3 

19  58  93*99 

9,1134 

17  33  99.5 

3458 

3 

91  36  15.98 

14713 

13    5  34.9 

7493 

4 

90    0  30.70 

9,1101 

17  99  35.6 

3438 

4 

91  38  14.19 

14690 

19  58  97.0 

7.148 

5 

90    9  37.91 

9,1968 

17  95  36~9 

4417 

5 

91  40  19.96 

14666 

19  51  16.5 

7409 

6 

90    4  43*59 

9,1636 

17  91  33.5 

4497 

6 

91  49  10.18 

14649 

19  44    9^ 

7454 

!    * 

90    6  49.64 

9.1903 

17  17  95*3 

4,176 

7 

91  44    7.96 

14619 

19  36  46.0 

7407 

8 

90    8  55.56 

9.9971 

17  13  19.4 

4454 

8 

91  46    5.61 

14596 

19  99  96.0 

7459 

9 

90  11     1.99 

9,9938 

17    8  54.8 

4439 

9 

91  48    3.19 

14573 

12  22    2D 

7.410 

10 

90  13    6.89 

94996 

17    4  39.6 

4409 

10 

91  50    0.49 

14559 

19  14  36.8 

7.461 

11 

90  15  19.16 

9,9873 

17    0    5.8 

4,486 

II 

91  51  57.74 

14531 

19    7    7.6 

7419 

1   19 

90  17  17.30 

948*1 

16  55  34.3 

4466 

19 

91  53  54.86 

14509 

11  59  35.4 

7461 

13 

90  19  99.95 

94899 

16  50  58.3 

4437 

13 

91  55  51.85 

14488 

11  59    0J3 

7410 

14 

90  91  97.01 

94777 

16  46  17.8 

4.719 

14 

91  57  48.79 

14467 

11  44  99.9 

7459 

15 

90  93  31.57 

94744 

16  41  39^> 

4,786 

15 

91  5!)  45.46 

14447 

11  36  41.2 

7.797 

16 

90  95  35.94 

94719 

16  36  43.5 

4,860 

16 
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THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 
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13  25  59.60 

94586 

4  58  24.8 

11471 

8 

15  15  39.65 

94136 

13    2  50.2 

8401 

^ 

13  28  15.14 

94594 

5    9  40.1 

11439 

9 

15  17  58.49 

94148 

13  11  17.8 

8.416 

10 

13  30  30.73 

9.9603 

5  20  53.5 

11407 

10 

15  20  17.40 

94157 

13  19  40.4 

8434 

II   11 

13  32  46.37 

94619 

5  32    4.9 

11.173 

11 

15  22  36.38 

94168 

13  27  57.9 

8.949 

12 

13  35    2.07 

94091 

5  43  14.2 

11.138 

12 

15  24  55.42 

94178 

13  36  10.3 

8.164 

13 

13  37  17.82 

94630 

5  54  21.4 

11.109 

13 

15  27  14.52 

94189 

13  44  17.6 

8.078 

14 

13  39  33.63 

9.9640 

6    5  26.4 

11.064 

14 

15  29  33.69 

94900 

13  52  19.7 

7499 

15 

13  41  49.50 

94649 

6  16  29.1 

11495 

15 

15  31  52.92 

94910 

14    0  16.6 

7404 

16 

13  44    5.42 

94659 

6  27  29.4 

10486 

16 

15  34  12.21 

94990 

14    8    8.2 

7.816 

17 

13  46  21.40 

94669 

6  38  27.4 

10446 

17 

15  36  31.56 

94999 

14  15  54.5 

7.797 

18 

13  48  37.45 

94680 

6  49  22.9 

10403 

18 

15  38  50.96 

94938 

14  23  35.4 

7437 

19 

13  50  53.56 

94690 

7    0  15.8 

10460 

19 

15  41  10.42 

94647 

14  31  10.9 

7446 

20 

13  53    9.73 

94700 

7  11    &1 

10416 

20 

15  43  29.93 

94966 

14  38  40.9 

7.454 

21 

13  55  25.96 

9.9711 

7  21  53.7 

10.771 

21 

15  45  49.49 

94964 

14  46    5.4 

7469 

22 

13  57  42.26 

9.9799 

7  32  38.6 

10.794 

22 

15  48    9.10 

94979 

14  53  24.4 

7.870 

23 

13  59  58.63 

94734 

7  43  20.6 

10476 

23 

15  50  28.76 

94986 

15    0  37.8 

7.176 

24  1 

14    2  15.07 

94746 

8.  7  53  59.7 

10.697 

24 

15  52  48.46 

94987 

8. 15    7  45.5 

7489 
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GREENWICH  MEAN  TTME. 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 

Hour. 

Bight  Aftoendon. 

Diftfor 
1  Minute. 

Declination. 

Diff.for 
1  Minute. 

Hour. 

Right  lirnnilnn. 

Di&ftr 
1  Minute. 

■ — 

SitfLfor 
1  Minute. 

THl 

JRSDi 

LY  26. 

SATURDAY  97. 

0 

h    m      s 
15  52  48.46 

• 

93987 

O         *          II 

S.15    7r45.5 

7369 

0 

h    m     • 
17  44  40.79 

• 
83141 

8.ll49  44J 

u 

I 

15  55    8.21 

93995 

15  14  47.6 

6387 

1 

17  46  59.59 

83188 

18  51  44J 

1346 

2 

15  57  28.00 

9.3309 

15  21  43.9 

6391 

2 

17  49  18.30 

83116 

18  53  383 

1367 

3 

15  59  47.83 

93306 

15  28  34.5 

8.795 

3 

17  51  3d91 

83688 

18  55  25.1 

1.766 

4 

16    2    7.70 

9.3315 

15  35  19.3 

6306 

4 

17  53  55.42 

93898 

18  57    55 

1310 

5 

16    4  27.61 

93391 

15  41  58.3 

6301 

5 

17  56  13.83 

93068 

18  58  39.4 

1311 

6 

16    6  47.55 

93397 

15  48  31.4 

6369 

6 

17  58  32.13 

93641 

19    0    63 

1.488 

7 

16    9    7.53 

93333 

15  54  58.6 

6.464 

7 

18    0  50.32 

83688 

19    1  27.7 

1385 

8 

16  11  27.53 

93336 

16    1  19.9 

6306 

8 

18    3    8.40 

93068 

19    2  423 

1.187 

9 

16  13  47.56 

93340 

16    7  35.2 

6306 

9 

18    5  2636 

93681 

19    3  502 

1399 

10 

16  16    7.61 

93343 

16  13  44.5 

6.105 

10 

18    7  44.21 

9.9684 

19    4  51.7 

8378 

11 

16  18  27.68 

93347 

16  19  47.8 

6.004 

11 

18  10    1.93 

93648 

19    5  463 

0385 

12 

16  20  47.78 

93361 

16  25  45.0 

5303 

12 

18  12  19.53 

93668 

19    6  355 

0.798 

13 

16  23    7.89 

93354 

16  31  36.1 

5301 

13 

18  14  37.00 

93681 

19    7  173 

0369 

14 

16  25  28.02 

93356 

16  37  21.1 

5386 

14 

18  16  54*34 

93898 

19    7  53.7 

0345 

15 

16  27  48.16 

93358 

16  42  59.9 

5306 

15 

18  19  11-55 

83668 

19    8  233 

9*498 

16 

16  30    8.31 

93359 

16  48  32.6 

5.483 

16 

18  21  28.62 

83668 

19    8  46.4 

0333 

17 

16  32  28.47 

93360 

16  53  59.1 

5368 

17 

18  23  4535 

83668 

19    9    33 

0387 

18 

16  34  48.63 

93360 

16  59  19.3 

5365 

ia 

18  26    234 

83968 

19  9  ia7 

0.199 

19 

16  37    8.79 

93360 

17    4  33.3 

5.181 

19 

18  28  ia98 

83868 

19    9  17.9 

-8317 

20 

16  39  28.95 

93360 

17    9  41.0 

5376 

20 

18  30  35.48 

93938 

19    9  153 

+  0387 

21 

16  41  49.11 

93369 

17  14  42.4 

4371 

21 

18  32  51.83 

83118 

19    9    7.5 

0.191 

22 

16  44    9.26 

93356 

17  19  37.5 

4365 

22 

18  35    a03 

83667 

19    8  523 

8365 

23 

16  46  29.40 
¥1 

93366 

EtIDAl 

8.17  24  263 
26. 

4.758 

23 

18  37  24J07 

81 

JBDA1 

8.19    8  32.1 

r  28. 

0 

16  48  49.53 

83353 

S.17  29    8.6 

4353 

0 

18  39  39.95 

93660 

p.  19    8    5.1 

8361 

1 

16  51    9.64 

93350 

17  33  44.6 

4347 

1 

18  41  55.67 

83808 

19    7  31.9 

0304 

2 

16  53  29.73 

93347 

17  38  14.2 

4.440 

2 

18  44  11.23 

83668 

19    6  523 

0.766 

3 

16  55  49.81 

93344 

17  42  37.4 

4333 

3 

18  46  26.63 

83B68 

19    6    7.1 

8366 

4 

16  58    9.86 

93339 

17  46  54.2 

4386 

4 

18  48  41.86 

83681 

19    5  153 

8360 

5 

17    0  29.88 

93333 

17  51    4.5 

4.118 

5 

18  50  5632 

93466 

19    4  18.0 

1311 

6 

17    2  49.86 

93397 

17  55    8.4 

4311 

6 

18  53  11.82 

93668 

19    3  143 

1.118 

7 

17    5    9.81 

93399 

17  59    5.8 

3363 

7 

18  55  2654 

93466 

19    2    43 

1318 

8 

17    7  29.72 

93316 

18    2  56.7 

3.795 

8 

18  57  41.06 

83468 

19    0  4a9 

1311 

9 

17    9  49.60 

93309 

18    6  41.2 

3387 

9 

18  59  55.45 

83668 

18  59  273 

1.410 

10 

17  12    9.43 

93309 

18  10  19.1 

8378 

10 

19    2    9.64 

83848 

18  57  59.7 

1308 

11 

17  14  29.22 

93894 

18  13  50.5 

3.468 

11 

19    4  23.64 

83618 

18  56  263 

1367 

12 

17  16  48.96 

93866 

18  17  15.4 

3361 

12 

19    6  37.45 

83668 

18  54  463 

1.705 

13 

17  19    8.65 

93977 

18  20  33.8 

3358 

13 

19    8  51.06 

93668 

18  53    1.6 

1369 

14 

17  21  28.28 

93867 

18  23  45.7 

3.143 

14 

19  11    4.52 

83681 

18  51  103 

1366 

15 

17  23  47.85 

93857 

18  26  51.0 

3334 

15 

19  13  17.78 

83181 

18  49  133 

1365 

16 

17  26    7.36 

93846 

18  29  49.8 

9395 

16 

19  15  30.85 

83188 

18  47  11.2 

9389 

17 

17  28  26.80 

93834 

18  32  42.0 

9316 

17 

19  17  4372 

83188 

18  45    23 

8.168 

18 

17  30  46.17 

93983 

18  35  27.7 

9.707 

18 

19  19  5&40 

83668 

18  42  48.7 

9^988 

19 

17  33    5.47 

93911 

18  38    63 

9388 

19 

19  22    8.88 

83668 

18  40  29.0 

8375 

20 

17  35  24.70 

93196 

18  40  39.5 

8.468 

20 

19  24  21.16 

83881 

18  38    3.7 

8.469 

21 

17  37  43.85 

93185 

18  43    5.6 

8361 

21 

19  26  33.25 

9.1688 

18  35  327 

8389 

22 

17  40    2.92 

93171 

18  45  25.2 

8378 

22 

19  28  45.14 

9.1665 

18  32  563 

9354 

23 

17  42  21.90 

83156 

18  47  38.2 

8363 

23 

19  30  5633 

9.1831 

18  30  143 

9.746 

1  " 

17  44  40.79 

83141 

8.18  49  44.7 

8354 

24 

19  33    a31 

9.1887 

8.18  27  26.7 

8337 

1 
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GREENWICH  MEAN  TIME. 


THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 


Hoar. 


RlghtAecensioii. 


0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

13 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 


0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 


Diff.for 
1  Minute. 


Declination. 


Biff,  for 
1  Minute 


MONDAY  29. 


b  m 

19  33 
19  35 
19  37 
19  39 
19  41 
19  44 
19  46 
19  48 
19  50 
19  52 
19  54 
19  57 
19  59 


20 
20 
20 
20 
20 
20 
20 
20 
20 


1 

3 

5 

7 

9 

11 

14 

16 

18 


20  20 
20  22 


s 

s 

8.31 

9.1807 

S.I 

19.59 

9.18fi8 

30.66 

9.1898 

41.53 

9.1794 

52.19 

9.1759 

2.64 

9.1795 

12.89 

2.1691 

22.93 

9.1655 

32.75 

9.1619 

42.36 

9.1584 

51.76 

9.1549 

0.95 

9.1514 

9.93 

9.1478 

18.69 

9.1449 

27.24 

9.1407 

35.58 

9.1379 

43.70 

9.1336 

A 

51.61 

9.1300 

59.30 

9.1964 

4 

6.78 

9.1998 

14.04 

9.1199 

4 

21.08 

9.1156 

f 

27.91 

9.1191 

34.53 

9.1085 

S.1 

18  27  26.7 
18  24  33.7 
18  21  35.3 
18  18  31.5 
18  15  22.4 
18  12  7.9 
18  8  48.1 
18  5  23.1 
18  I  52.9 
17  58  17.5 
17  54  36.9 
17  50  51.2 
17  47  0.4 
17  43  4.6 
17  39  3.8 
17  34  58.1 
17  30  47.4 
17  26  31.9 
17  22  11.5 
17  17  46.3 
17  13  16.3 
17  8  41.6 
17  4  2.2 
16  59  18.2 


TUESDAY  30. 


20  24 
20  26 
20  28 
20  30 
20  33 

20  a5 

20  37 
20  39 
20  41 
20  43 
20  45 
20  47 
20  49 
20  51 
20  53 
20  55 
20  57 
20  59 


21 
21 
21 
21 
21 
21 
21 


I 

4 

6 

8 

10 

12 

14 


40.93 

9.1049 

S.1 

47.12 

9.1013 

1 

53.09 

9.0977 

1 

58.85 

2.094J 

1 

4.40 

9.0907 

9.73 

9.0871 

1 

14.85 

9.0836 

1 

19.76 

9.0800 

1 

24.45 

9.0764 

1 

28.93 

9.0799 

1 

33.20 

9.0695 

1 

37.27 

9.0661 

J 

41.13 

9.0696 

J. 

44.78 

9.0591 

J 

48.22 

9.0557 

51.46 

9.0599 

J 

54.49 

9.0488 

\ 

57.32 

9.0454 

59.94 

94490 

2.36 

2.0387 

4.58 

9.0353 

6.60 

9.0390 

8.42 

9.0987 

10.05 

94955 

11.48 

9.0399 

S.1 

6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
4 
4 
4 


54  29.5 
49  36.2 
44  38.1 
36.1 
29.4 
18.2 
2.6 
42.7 
18.5 
50.0 
17.2 
40.2 
59.1 
13.9 
24.6 
31.2 
33.8 
32.5 
27.2 
18.0 
5.0 
48.2 
27.6 
3.2 
35.1 


39 
34 
29 
24 
18 
13 
7 
2 
56 
50 
45 
39 
33 
27 
21 
15 
9 
3 
56 
50 
44 
37 


9.837 
9.998 
3.018 
3.107 
3.197 
3.986 
3.373 
3.460 
3.547 
3.633 
3.719 
3404 

tf.txx5 

3479 
4.054 
4.136 
4.918 
4.999 
4480 
4.460 
4.539 
4.617 
4.695 
4.773 


4450 
4.996 
5.001 
5475 
5.149 
5.993 
5.996 
5468 
5.439 
5411 
5489 
5.651 
5.719 
5.788 
5456 
5493 
5489 
6.055 
6.191 
6.185 
6448 
6419 
6475 
6.437 
6.499 


Hour. 


Bight  Ascension. 


Biff,  for 
1  Minute. 


Declination. 


Diff.for 
1  Minute. 


WEDNESDAY,  DECEMBER  1. 


0 


h     m      s 

21   14  11.48 


94999 


// 


8. 14  37  35.1 


6.499 


d  h  m 

J>  First  Quarter     .  Nov.      3  5  5.2 

O  Full  Moon     ....    11  7  6.5 

<T   Last  Quarter.    ...     18  10  40.4 

#  New  Moon    ....    25  7  18£ 


<C  Apogee ....  Nor.      5  *   6L5 
d  Perigee 20    19.3 


13 
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GREENWICH  MEAN  TIME. 

m 

LUNAR  DISTANCED 

• 

Li 

Name  aud  Direotion 
of  Object. 

Noon. 

P.L. 

of 

Diff. 

Illh. 

P.L. 

of 

Diff. 

VI*. 

P.L. 

of 

Diff. 

LX*. 

P.  L. 

of 

Diff. 

O           l         II 

O           1        ll 

O           i         l» 

O           1        ll 

1 

Sun 

W. 

65  18    9 

3916 

66  43  59 

3931 

68    9  32 

3945 

69  34  48 

3159 

Anttires 

W. 

37     1  59 

3004 

38  32    7 

3006 

40    2  12 

3010 

41  32  12 

3016 

Mars 

w. 

25  14  55 

3333 

26  40  25 

3935 

28    5  53 

3939 

29  31  16 

3944 

Fomalhaut 

E. 

53  17    9 

3344 

51  53  48 

3379 

50  31     8 

3417 

49    9  11 

3458 

a  Pegnsi 

E. 

67  38    0 

3187 

66  11  35 

3909 

64  45  37 

3939 

63  20    6 

3956 

2 

Sun 

W. 

76  37    4 

3335 

78    0  46 

3337 

79  24  15 

3349 

80  47  30 

3359 

Antares 

W. 

49    0  31 

3044 

50  29  49 

3051 

51  58  59 

3057 

53  28     1 

3064 

Mars 

W. 

36  36  25 

3373 

38     1     2 

3986 

39  25  30 

3994 

40  49  49 

3301 

Fomalhaut 

E. 

42  31  28 

3697 

41   14  38 

3756 

39  58  50 

3819 

38  44    7 

3888 

a  Pegasi 

E. 

56  19  39 

3384 

54  57    4 

3411 

53  35    0 

3439 

52  13  28 

3470 

a  Arietis 

E. 

98  45  31 

3079 

97  16  56 

3089 

95  48  33 

3099 

94  20  22 

3109 

3 

Sun 

W. 

87  40  50 

3407 

89    2  58 

3415 

90  24  57 

3499 

91  46  48 

3499 

Antares 

W. 

60  51  18 

3093 

62  19  37 

3098 

63  47  49 

3103 

65  15  55 

3107 

Mars 

W. 

47  49  17 

3336 

49  12  47 

3349 

50  36  10 

3347 

51  59  27 

3359 

a  Pegasi 
a  Arietis 

E. 

45  34  51 

3647 

44  17    7 

3690 

43    0    9 

3736 

41  44    0 

3786 

E. 

87    2  14 

3153 

85  35    7 

3160 

84    8  10 

3168 

i 

82  41  23 

3175 

4 

Sun 

W. 

98  34  15 

3457 

99  55  27 

3469 

101  16  34 

• 

3465 

102  37  37 

■mo 

Antares 

W. 

72  35  12 

3196 

74    2  50 

3198 

75  30  26 

3199 

76  58    0 

3131 

Mars 

W. 

58  54  29 

3373 

60  17  16 

3377 

61  39  59 

3379 

63    2  40 

3380 

a  Aquilee 

W. 

34    8    7 

5105 

35    3  41 

4959 

36     1     9 

4837 

37    0  23 

4710 

a  Arietis 

E. 

75  29  27 

3308 

74    3  27 

3913 

72  37  33 

3319 

71   11  46 

•RHH 

Aldebaran 

E. 

107  39  11 

3058 

106  10  10 

3061 

104  41  13 

3064 

103  12  20 

3066 

5 

Sun 

W. 

109  22  15 

3475 

110  43    7 

3475 

112    3  59 

3475 

113  24  51 

3474 

Antares 

W. 

84  15  28 

3133 

85  42  57 

3133 

87  10  26 

3133 

88  37  56 

3139 

Mars 

W. 

69  55  43 

3383 

71   18  19 

3383 

72  40  56 

3381 

74    3  34 

3380 

or  Aquilee 

W. 

42  18  28 

4375 

43  25  44 

4910 

44  34     1 

4151 

45  43  14 

4096 

a  Arietis 

E. 

64    4  17 

3347 

62  39    4 

3959 

61   13  56 

3356 

59  48  53 

3960 

Aldebaran 

E. 

95  48  27 

3073 

94  19  43 

3079 

92  50  59 

3071 

91  22  14 

3069 

6 

Sun 

W. 

120    9  37 

3463 

121  30  43 

3460 

122  51  52 

3456 

124  13    5 

3459 

Antares 

W. 

95  55  57 

3119 

97  23  43 

3116 

98  51  33 

3113 

100  19  28 

3109 

Mars 

W. 

80  57  20 

3365 

82  20  17 

3361 

83  43  18 

3357 

85    6  24 

3351 

a  Aquilee 

W. 

51  41  24 

3878 

52  55    6 

3849 

54    9  25 

3808 

55  24  19 

3777  ! 

ot  Arietis 

E. 

52  44  58 

3385 

51  20  29 

3391 

49  56    7 

3397 

48  31  52  1 

3304 

Aldebaran 

E. 

83  57  56 

3057 

82  28  54 

3053 

80  59  47 

3049 

79  30  35 

3045 

7 

a  Aquilee 

W. 

61  46  24 

3644 

63    4  11 

3631 

64  22  23 

3598 

65  40  59 

3578 

a  Arietis 

E. 

4i  as  2 

3355 

40    9  54 

3371 

38  47    4 

3388 

37  24  34 

«408 

Aldebaran 

E. 

72    3    5 

3017 

70  33  13 

3010 

69    3  13 

3003 

67  33    4 

3997 

8 

a  Aquilee 

W. 

72  19  26 

3484 

73  40    8 

3467 

75     I     9 

3451 

76  22  28 

3435 

Fomalhaut 

W. 

39  22  56 

3788 

40  38  11 

3738 

41  54  28 

3674 

43  11  43 

3694 

Aldebaran 

E. 

60    0     1 

9956 

58  28  53 

9948 

56  57  35 

9939 

55  26    6 

9930 

9 

a  Aquilee 

W. 

83  13  16 

3365 

84  36  12 

3353 

85  59  22 

3341 

87  22  46 

3331 

Fomalhaut 

W. 

49  50  17 

3433 

51   12    8 

3389 

52  34  37 

3358 

53  57  42 

3399 

a  Pegasi 

W. 

36  12    2 

3835 

37  26  38 

3750 

38  42  32 

3683 

39  59  37 

3691 

Aldebaran 

E. 

47  45  41 

* 

3883 

46  12  59 

9873 

44  40    4 

9869 

43    6  56 

9859 

XIV. 
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GREENWICH  MEAN  TIME. 

LUNAR  DISTANCE8. 

- 

• 
-q   . 

o  a 
1 

Nanieand  Direction 
of  Object. 

Midnight. 

P.L. 

of 

Diff. 

XV*. 

P.L. 

of 

Diff. 

xvnin. 

P.L. 

of 

Diff. 

XXlh. 

P.L. 

of 

Diff. 

Sum 

W. 

70  59  47 

3973 

O           1        II 

72  24  30 

3987 

O          i        it 

73  48  57 

3300 

75  13    8 

3313 

Aittares 

W. 

43    2    5 

3091 

44  31  52 

3096 

46     1  32 

3039 

47  31    5 

3038 

i 

Mars 

w. 

30  56  33 

3350 

32  21  43 

3957 

33  46  45 

3964 

35  11  39 

3970 

' 

Foinalhnut 

E. 

47  48    0 

3500 

46  27  36 

3545 

45    8     1 

3591 

43  49  17 

3649  | 

I 

a  Pegasi 

E. 

61  55    3 

3980 

60  30  28 

3306 

59    6  22 

3330 

57  42  45 

3357 

* 

Sum 

W. 

82  10  33 

3370 

83  33  24 

3380 

84  56    3 

3389 

86  18  32 

3399  . 

• 

A  n  tares 

W. 

54  56  55 

3060 

56  25  42 

3076 

57  54  21 

3089 

59  22  53 

3087  J 

Mars 

W. 

42  13  59 

3306 

43  38     1 

3316 

45     1  54 

3393 

46  25  39 

3399  [ 

Fomalhatit 

E. 

37  30  35 

3963 

36  18  19 

4047 

35    7  26 

4139 

33  58    2 

4941 

| 

a  Pegasi 
a  Arietis 

E. 

50  52  30 

3509 

49  32    8 

3535 

48  12  23 

3571 

46  53  17 

3608 

i 

E. 

92  52  23 

3118 

91  24  35 

3197 

89  56  58 

3135 

88  29  31 

3143 

3 

SUH 

W. 

93    8  32 

3436 

94  30    8 

3449 

95  51  37 

3448 

97  12  59 

3454 

i 

Antares 

W. 

66  43  56 

3111 

68  II  52 

3115 

69  39  43 

3119 

71     7  30 

3193 

Mars 

W. 

53  22  38 

3358 

54  45  43 

3369 

56    8  43 

3)66 

57  31  38 

3370 

a  Pegasi 

E. 

40  28  43 

3839 

39  14  21 

3897 

38    0  58 

3960 

36  48  39 

4030 

i 

a  Arietis 

E. 

81  14  44 

3189 

79  48  13 

3188 

78  21  50 

3195 

76  55  35 

3901 

4 

Sun 

W. 

103  58  37 

3470 

105  19  35 

3479 

106  40  30 

3474 

108     1  23 

3475 

An  tares 

W. 

78  25  32 

3133 

79  53    2 

3133 

81  20  31 

3133 

82  48    0 

3134 

i 

Mars 

W. 

64  25  19 

3381 

65  47  57 

3383 

67  10  33 

3384 

68  33    8 

3384 

I 

a  Aquilee 

W. 

38     1   14 

4604 

39    3  35 

4510 

40    7  18 

4494 

41   12  18 

4346 

i 

a  Arietis 

E. 

69  46    5 

3999 

(58  20  30 

3933 

66  55    0 

3938 

65  29  36 

3949 

Aldebarnit 

E. 

101  43  29 

3069 

100  14  41 

3070 

98  45  55 

3079 

97  17  11 

3079 

i 

1    5 

Sun 

W. 

114  45  44 

3479 

116    6  39 

3471 

117  27  36 

3469 

118  48  35 

3467 

Antares 

W. 

90    5  27 

3130 

91  33    0 

3198 

93    0  36 

3195 

94  28  15 

3193 

! 

Mars 

W. 

75  26  13 

3376 

76  48  55 

3375 

78  11  40 

3379 

79  04  28 

3369 

i 

or  Aquilw 

W. 

46  53  20 

4045 

48    4  15 

3999 

49  15  56 

3955 

50  28  20 

3916 

a  Arietis 

E. 

58  23  55 

3965 

56  59    3 

3970 

55  34  16 

3974 

54    9  34 

3979 

Aldebaran 

E. 

8!)  53  27 

.W6» 

86  24  38 

3006 

86  55  47 

3064 

&5  26  53 

3081 

6 

Sun 

W. 

125  34  23 

3447 

126  55  46 

3449 

128  17  15 

3438 

129  38  49 

3431 

Antares 

W. 

101  47  27 

3105 

103  15  31 

3100 

104  43  41 

3096 

106  11  56 

3091 

Mars 

W. 

86  29  36 

3345 

87  52  55 

3340 

89  16  20 

3335 

90  39  51 

3399 

a  Aquilte 

W. 

56  39  45 

3747 

57  55  42 

3790 

59  12    8 

3693 

60  29    3 

3668 

a  Arietis 

E. 

47    7  45 

3313 

45  43  48 

3391 

44  '20     1 

3331 

42  56  25 

3349 

Aldebanui 

E. 

78     1   18 

3040 

76  31  55 

3034 

75    2  25 

3030 

73  32  49 

3093 

7 

a  Aquilee 

W. 

66  59  57 

3557 

68  19  18 

3538 

69  39    0 

3519 

70  59    3 

3501 

a  Arietis 

E. 

36    2  27 

3439 

34  40  47 

3459 

33  19  37 

3490 

31  59    2 

3598 

Aldebaran 

E. 

66    2  47 

9989 

64  32  20 

9981 

63     1  44 

9973 

61  30  58 

9965 

8 

a  Aquike 

W. 

77  44    5 

3490 

79    5  59 

3406 

80  28    9 

3399 

81  50  35 

3379 

Fomalbant 

W. 

44  29  51 

3578 

45  48  49 

3535 

47    8  35 

3495 

48  29    5 

3457 

Aldebaran 

E. 

53  54  25 

9990 

•52  22  32 

9911 

50  50  27 

9901 

49  18  10 

9899 

9 

a  Aquilee 

W. 

88  46  22 

3319 

90  10  11 

3309 

91  34  12 

3300 

92  58  24 

3990 

Fomallmut 

W. 

55  21  20 

3300 

56  45  31 

3974 

58  10  13 

3948 

59  35  25 

3995 

a  Pegasi 

W. 

41  17  49 

3565 

42  37    2 

3513 

43  57  12 

3464 

45  18  16 

3490 

Aldebaran 

E. 

41  33  36 

• 

9849 

40    0    3 

9831 

38  26  16 

9891 

36  52  15 

9810 
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XV. 


GREENWICH  MEAN  TTME. 

LUNAR  DISTANCES. 

Day  of  the 
Month. 

Name  and  Direction 
of  Object. 

Noon. 

P.L. 

of 
Diff. 

UP*. 

P.L 

Of 

Diff. 

VJh. 

P.L. 

Of 

Diff. 

IX*. 

P.L. 

of 

Diff. 

• 

a        i      it 

O          1        II 

O            l         II 

O           /          '• 

9 

Pollux    * 

E. 

91  44  21 

9960 

90  13    5 

9939 

88  41  36 

9930 

87    9  55 

9990 

Saturn 

E. 

92    9  19 

8885 

90  36  41 

9874 

89    3  49 

9864 

87  30  44 

9854 

10 

Fomalhaut 

W. 

61     1     5 

3909 

62  27  12 

3180 

63  53  45 

3158 

65  20  44 

3133 

a  Pegasi 

W. 

46  40  10 

3379 

48    2  51 

3341 

49  26  15 

3305 

50  50  21 

3271 

Aldcbnran 

E. 

35  18    0 

9600 

33  43  32 

9790 

32    8  51 

9779 

30  &3  56 

9769 

! 

Pollux 

E. 

79  28  17 

9870 

77  55  20 

9860 

76  22  10 

9851 

74  48  48 

984* 

Saturn 

E. 

79  42    0 

9809 

78    7  35 

9799 

76  32  56 

9781 

74  58    3 

2771 

II 

Fomalhaut 

W. 

72  41  22 

3060 

74  10  33 

3034 

75  40    3 

3090 

77    9  51 

3005 

or  Pegasi 

W. 

57  59  58 

3130 

59  27  31 

3107 

(JO  55  32 

3084 

M  24     1 

3063 

Saturn 

E. 

67    0  15 

9719 

65  24    0 

9709 

63  47  32 

9699 

62  10  51 

26*9 

Pollux 

E. 

66  58  59 

9797 

65  24  27 

9789 

tig  49  45 

9781 

62  14  52 

2773 

Regulus 

E. 

102  42  58 

9717 

101     6  41 

9707 

99  30  10 

9697 

97  53  26 

2687  ■ 

i  12 

Fomalhaut 

W. 

84  43    6 

9943 

86  14  30 

9939 

87  46    8 

9999 

89  17  59 

9912  j 

1 

a  Pegasi 

W. 

69  52  33 

9971 

71  23  22 

9956 

72  54  30 

9941 

74  25  57 

9926 

a  Arietis 

W. 

26  53  38 

3374 

28  16  24 

3990 

29  40  47 

3918 

31     6  35 

3154 

Saturn 

E. 

54    4    7 

9641 

52  26    8 

9639 

50  47  56 

9693 

49    9  32 

.  9615 

i 

Pollux 

E. 

54  18    8 

9741 

52  42  23 

9737 

51     6  32 

9739 

49  30  35 

2729 

Kegulus 

E. 

89  46  23 

9838 

88    8  19 

9698 

86  30    2 

9618 

84  51  32 

9610 

13 

Fomalhaut 

W. 

97    0    0 

9874 

98  32  52 

9868 

100    5  52 

9863 

101  38  58 

2859 

a  Pegasi 
a  Arietis 

W. 

82    7  30 

9865 

83  40  34 

9855 

85  13  51 

9845 

86  47  20 

2836 

W. 

38  32  10 

9997 

40    3  54 

9895 

41  36  19 

9866 

43    9  22 

2838 

Saturn 

E. 

40  54  41 

9574 

39  15  10 

9566 

37  35  28 

9559 

35  55  37 

2552 

Pollux 

E. 

41  30    2 

9795 

39  53  55 

9798 

38  17  52 

9733 

36  41  56 

2741 

Regulus 

E. 

76  35  58 

9665 

74  56  15 

9557 

73  16  21 

9548 

71  36  15 

9540 

14 

a  Pegasi 

W. 

94  37  28 

9800 

96  11  56 

9795 

97  46  31 

9790 

99  21    12 

2785 

or  Arietis 

W. 

51    2  36 

9730 

52  38  36 

9713 

54  14  59 

9696 

55  51  44 

2G»I 

Aide  barn  n 

W. 

16  55    4 

9503 

18  36  13 

9495 

20  17  33 

9487 

21  59    4 

2480 

Regulus 

E. 

63  13    0 

9509 

61  31  49 

9494 

59  50  28 

9487 

58    8  57 

2480 

15 

<*  Arietis 

W. 

64    0  12 

9617 

65  38  44 

9607 

67  17  30 

9596 

(>8  56  30 

25b6 

Aldebanut 

W. 

30  29    5 

9447 

32  11  33 

9441 

33  54  10 

9434 

35  36  5(5 

2128 

Regulus 

E. 

49  38  57 

9447 

47  56  29 

9441 

46  13  53 

9435 

44  31     8 

2429  _ 

Spica 

E. 

103  17  10 

9470 

101  35  15 

9463 

99  53  10 

9457 

98  10  56 

2450 

Sun 

E 

134    9  53 

9811 

132  &5  39 

9809 

131     1    14 

9795 

129  26  39 

2787 

16 

a  Arietis 

W. 

77  14  39 

9545 

78  54  50 

9538 

80.35  11 

9530 

82  15  42 

2524 

Aldebamu 

W. 

44  12  53 

9399 

45  56  29 

9394 

47  40  12 

9389 

49  24    3 

23KJ 

Regulus 
Spica 

E. 

35  55  19 

9401 

34  11  45 

9396 

32  28    4 

9300 

30  44  15 

9385 

E. 

89  37  37 

9499 

87  54  33 

9416 

86  11  21 

9411 

84  28    2 

240G 

Jupiter 

E. 

91  53  46 

9468 

90  11  48 

9469 

88  29  42 

9458 

^6  47  29 

2452 

Sun 

E. 

121  31  18 

9751 

119  55  46 

9745 

118  20    6 

9739 

116  44   18 

9732 

17 

a  Arietis 

W. 

90  40  19 

9497 

92  21  3(5 

9493 

94    2  59 

9489 

95  44  28 

2485 

Aldebanui 

W. 

58    5  12 

9358 

59  49  47 

9353 

61  34  29 

9348 

63  19  18 

2344 

Spica 

E. 

75  49  41 

9389 

74    5  41 

9378 

72  21  34 

9373 

70  37  21 

2369 

Jupiter 

E. 

78  14  30 

9496 

76  31  33 

9499 

74  48  29 

9417 

73    5  18 

2412 

•     . 

Sun 

E. 

108  43  14 

9704 

107    6  39 

9698 

105  29  56 

9699 

103  53    6 

9688 

i 

| 

XVI. 
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7 

GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES. 

■ 

9 

P.L. 

P.L. 

P.  L. 

P.L. 

Li 

ft* 

Q 

Name  and  Direction 
of  Object. 

Midnight. 

of 
Diff. 

xv*. 

of 
Diff. 

xvnp> 

of 

XXI* 

of 
Diff. 

O           1        II 

o       /      // 

O         1        n 

Oil* 

9 

Pollux 

E. 

85  38    1 

9909 

84    5  54 

3899 

82  33  34 

9890 

81     1    2 

9880 

Saturn 

E. 

85  57  36 

9844 

84  23  55 

9833 

82  50  10 

9893 

81  16  12 

9819 

10 

Fomalhaut 

W. 

66  48    7 

3119 

68  15  53 

3101 

69  44     1 

3083 

71  12  31 

3066 

a  Pegasi 

W. 

52  15    6 

3940 

53  40  28 

3910 

55    6  25 

3189 

56  32  56 

3156 

Aldebnran 

E. 

28  58  48 

9759 

27  23  26 

9748 

25  47  50 

9738 

24  12    0 

9798 

Pollux 

E. 

73  15  14 

9833 

71  41  28 

£893 

70    7  30 

S814 

68  33  20 

9805 

Saturn 

E. 

73  22  57 

9780 

71  47  37 

9750 

70  12    3 

9740 

68  36  16 

9799 

11 

Foinnlhaut 

W. 

78  39  57 

9991 

80  10  21 

9978 

81  41     1 

S966 

83  11  56 

2954 

a  Pegasi 

W. 

63  52  56 

3043 

65  22  16 

3034 

66  51  59 

3005 

68  22    5 

9988 

Saturn 

E. 

GO  33  56 

9679 

58  56  48 

9669 

57  19  27 

9660 

55  41  53 

9651 

Pollux 

E. 

60  39  49 

9766 

59    4  37 

9760 

57  29  16 

9753 

55  53  46 

9747 

Refill  i  is 

E. 

96  16  28 

9677 

94  39  17 

9666 

93     1  52 

9657 

91  24  14 

9647 

12 

Fomalhaut 

W. 

90  50    2 

9904 

92  22  16 

9895 

93  54  41 

9887 

95  27  16 

9880 

a  Pegasi 

W. 

75  57  43 

9919 

77  29  46 

9900 

79    2    5 

9887 

80  34  40 

9876 

a  Arietin 

W. 

32  33  39 

3098 

34     1  51 

3048 

35  31     4 

3004 

37     1   12 

9964 

Saturn 

JE. 

47  30  57 

9606 

45  52  10 

9597 

44  13  11 

9589 

42  34     1 

9589 

Pollux 

E. 

47  54  33 

9796 

46  18  28 

9794 

44  42  20 

9793 

43    6  11 

9793 

Regulus 

E. 

83  12  50 

9600 

81  .33  55 

9591 

79  54  48 

9583 

78  15  29 

9574 

IS 

Fomalhnut 

W. 

103  12  10 

9855 

104  45  27 

9859 

106  18  47 

9850 

107  52  10 

9849 

a  Pegasi 

W. 

88  21     1 

9898 

89  54  53 

9819 

91  28  56 

9819 

93    3    8 

98U6 

i 

a  Arietis 

W. 

44  43    0 

9813 

46  17  11 

9790 

47  51  52 

9760 

49  27     1 

9749 

Saturn 

E. 

34  15  36 

9545 

32  35  26 

9540 

30  55    8 

9535 

29  14  43 

9530 

Pollux 

E. 

35    6  10 

9750 

33  30  36 

9761 

31  55  17 

9777 

30  20  19 

9797 

Regulus 

E. 

69  55  58 

9533 

68  15  30 

9595 

66  34  51 

9517 

64  54     1 

9509 

:4 

a  Pegasi 

W. 

100  55  59 

9789 

102  30  50 

9780 

104    5  44 

9778 

105  40  41 

9777 

a  Arietis 

W. 

57  28  49 

9667 

59    6  13 

9653 

60  43  56 

9640 

62  21  56 

9699 

Aldeharan 

W. 

23  40  45 

9473 

25  22  36 

9467 

27    4  36 

9460 

28  46  46 

9453 

Regtilus 

E. 

56  27  16 

9473 

54  45  25 

9467 

53    3  25 

9460 

51  21  16 

9453 

15 

a  Arietis 

W. 

70  35  44 

9577 

72  15  10 

9560 

73  54  48 

9560 

75  34  38 

9559 

Aldeharan 

W. 

37  19  51 

9499 

39    2  54 

9417 

40  46    5 

9410 

42  29  25 

9405 

Regulus 

E. 

42  48  15 

9493 

41     5  13 

9417 

39  22    3 

9419 

37  38  45 

9406 

8  pica 

E. 

96  28  33 

9444 

94  46    1 

84381 

93    3  21 

9433 

91  20  33 

9497 

Sun 

E. 

127  51  54 

9779 

126  16  59 

9779 

124  41  55 

9765 

123    6  41 

9758 

16 

a  Arietis 

W. 

83  56  22 

9518 

85  37  10 

9519 

87  18    6 

9507 

88  59    9 

9509 

Aldebnran 

W. 

51     8    2 

9378 

52  52    9 

9373 

54  36  23 

9368 

56  20  44 

9363 

Regulus 

E. 

29    0  19 

9380 

27  16  16 

9375 

25  32    6 

9371 

23  47  49 

9366 

Spica 

E. 

82  44  36 

9401 

81     1     2 

9396 

79  17  22 

9391 

77  33  35 

9387 

Jupiter 

E. 

85    5    8 

9446 

83  22  39 

9441 

81  40    3 

9426 

79  57  20 

9431 

SUN 

E. 

115    8  21 

9796 

113  32  16 

9790 

111  56    3 

9714 

110  19  42 

9709 

17 

or  Arietis 

W. 

97  26    3 

9489 

99    7  42 

9478 

100  49  26 

9476 

102  31  13 

9474 

Aldeharan 

W. 

65    4  13 

9339 

66  49  15 

3335 

68  34  24 

S331 

70  19  39 

9396 

Spica 

E. 

68  53    2 

9366 

67    8  38 

9369 

65  24    8 

9358 

63  39  33 

9355 

Jupiter 

E. 

71  22     1 

9408 

69  38  37 

9403 

67  55    7 

9399 

66  11  31 

9395 

,  , 

Sun 

E. 

102  16  10 

9683 

100  39    7 

9678 

99    1  57 

9679 

97  24  40 

9668 
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/ 

GREENWICH  MEAN  TIME 

LUNAR  DISTANCES. 

• 

U 

18 

P.L. 

P.L. 

P.L. 

P.L. 

Nome  and  Direction 

Noon. 

of 

np>. 

of 

VI* 

of 

IX* 

of 

of  Object. 

DHT. 

due: 

Diff. 

Dflt 

Aldebaran 

W. 

72    5    1 

9399 

O          i         II 

73  50  29 

9318 

O          /         II 

75  36    2 

9314 

77  21  41 

9310 

Pollux 

W. 

29  39  20 

9503 

31  18  24 

9563 

32  58  10 

9537 

34  38  32 

4514  | 

Saturn 

w. 

28    0    5 

9940 

29  45    6 

9333 

31  30  17 

9396 

a3  15  38 

9390 

Spica 

E. 

61  54  54 

9309 

60  10  10 

9348 

58  25  21 

9345 

56  40  27 

9349  ' 

Jupiter 

E. 

64  27  49 

939! 

62  44     1 

9387 

61     0    7 

9383 

59  16    8 

9979  1 

Sun 

E. 

95  47  17 

9063 

94    9  47 

9659 

92  32  12 

9855 

90  54  31 

9660  1 

19 

Aldebaran 

W. 

86  11  22 

9991 

87  57  34 

BftOO 

89  43  51 

9985 

91  30  13 

9989  i 

Pollux 

W. 

43    7  18 

9439 

44  50    7 

9490 

46  33  13 

9410 

48  16  34 

9400  ' 

Saturn 

W. 

42    4  22 

9996 

43  50  28 

9991 

45  36  40 

9967 

47  22  58 

OQA4 

Spica 

E. 

47  55  10 

9334 

46  10    0 

9333 

44  24  49 

9333 

42  39  37 

9333  ! 

Jupiter 

E. 

50  34  53 

9399 

48  50  24 

9359 

47    5  51 

9357 

45  21  14 

9354  : 

Sun 

E. 

82  44  43 

9631 

81     6  30 

9898 

79  28  13 

9094 

77  49  51 

9891 

20 

Pollux 

W. 

56  56  27 

9369 

58  40  56 

9357 

60  25  33 

9359 

62  10  17 

9348 

Saturn 

W. 

56  15  43 

9966 

58    2  30 

9966 

59  49  20 

9964 

61  36  13 

9989 

RepuhiB 
Spica 

W. 

20  16  43 

9973 

22    3  22 

9970 

23  50    5 

9968 

25  36  51 

9986 

E. 

33  54    6 

9346 

32    9  14 

9359 

30  24  30 

9359 

28  39  57 

9369 

a 

Jupiter 

E. 

36  37  21 

9345 

34  52  27 

9345 

33    7  33 

9345 

31  22  39 

9346  | 

Sun 

E. 

69  37    6 

9609 

67  58  23 

9607 

66  19  38 

9606 

64  40  51 

9805  1 

21 

Pollux 

W. 

70  55  20 

9339 

72  40  33 

9331 

74  25  48 

9399 

76  11     5 

9398 

Saturn 

W. 

70  31  16 

3RBO 

72  18  21 

9955 

74    5  27 

9954 

75  52  34 

9954 

Regulus 

W. 

34  31  22 

9980 

36  18  20 

9900 

38    5  19 

9959 

39  52  19 

9980 

Sun 

E. 

56  26  41 

9604 

54  47  51 

9804 

53    9    2 

9805 

51  30  14 

9606 

22 

Pollux 

W. 

84  57  37 

9331 

86  42  52 

9333 

88  28    4 

9335 

90  13  12 

9338 

Saturn 

W. 

84  47  56 

9960 

86  34  55 

9969 

88  21  51 

9964 

90    8  43 

9967 

Regulus 

W. 

48  47    3 

9965 

50  33  54 

9967 

52  20  42 

9969 

54    7  27 

9979 

Sun 

E. 

43  16  58 

9899 

41  38  33 

3RMD 

40    0  14 

9639 

38  22    3 

9638 

23 

Pollux 

W. 

98  57  40 

9359 

100  42  13 

9365 

102  26  38 

9371 

104  10  55 

9377 

Regultis 

W. 

62  59  57 

9991 

64  46  10 

9996 

66  32  16 

9309 

68  18  13 

9308 

Sun 

E. 

30  13  37 

9684 

28  36  35 

S696 

26  59  50 

9719 

25  23  26 

9730  i 

27 

Sun 

W. 

21  36  58 

3069 

23    5  30 

3089 

24  34     1 

3087 

26    2  27 

3093 

Fomalhaut 

E. 

69  27  22 

9963 

67  56  23 

9985 

66  25  51 

3008 

64  55  48 

3031 

a  Pegasi 

E. 

84  17  19 

#9917 

82  45  22 

9934 

81  13  46 

9950 

79  42  31 

9968 

28 

Sun 

W. 

33  22  16 

3139 

34  49  38 

3151 

36  16  46 

3163 

37  43  40 

3174 

Fomalhaut 

E. 

57  33  17 

3167 

56    6  28 

3198 

54  40  16 

3930 

53  14  42 

3964 

a  Pegasi    * 

E. 

72  11  55 

3063 

70  43    0 

3083 

69  14  30 

3105 

67  46  26 

3196  \ 

20 

Sun 

W. 

44  54  31 

3936 

46  19  57 

3949 

47  45    8 

3961 

49  10    5 

3974  | 

Fomalhaut 

E. 

46  17  28 

own 

44  56  24 

3519 

43  36  13 

3565 

42  17    0 

3690 

a  Pegasi 

E. 

60  32  57 

3947 

59    7  43 

3973 

57  43    0 

3300 

56  18  49 

3330  1 

a  Arietis 

E. 

103  12  45 

9961 

101  42    9 

9993 

100  11  48 

3005 

98  41  41 

3016 

30 

Sun 

W. 

56  11   17 

3339 

57  34  51 

3343 

58  58  13 

3353 

60  21  23 

3364  , 

Fomalhaut 

E. 

35  57  29 

3961 

34  45  31 

4076 

33  35    6 

4189 

32  26  23 

4301  J 

a  Peyasi 
a  Arietis 

E. 

49  26  40 

3494 

48    6    9 

3533 

46  46  21 

3573 

45  27  17 

3616 

E. 

91  14  33 

3071 

89  45  48 

3089 

88  17  16 

3099 

86  48  57 

3109 

xvm 
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• 

GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES. 

• 

u 

18 

Name  and  Direction 
of  Object. 

Midnight. 

P.L. 

of 

Diff. 

XVb. 

P.L. 

of 

Diff 

xvin*. 

P.L. 

of 

Diff. 

XXlh. 

P.L. 
of 

Diff. 

Aldebaran 

W. 

O         1         II 

79    7  26 

9906 

O          1        II 

80  53  17 

9309 

O          1        ii 

82  39  13 

9998* 

Si  25  iS 

9995 

Pollux 

W. 

36  19  26 

9494 

38    0  48 

9475 

39  42  36 

9459 

41  24  47 

9445 

Saturn 

w. 

35     1     8 

9315 

36  46  46 

9310 

38  32  31 

9305 

40  18  23 

9300 

Spica 

E. 

54  55  29 

9340 

53  10  28 

9338 

51  25  24 

9337 

49  40  18 

9335 

Jupiter 

E. 

57  32    3 

9375 

55  47  53 

9379 

54    3  38 

9368 

52  19  18 

9365 

Sun 

E. 

89  16  44 

9646 

87  38  52 

9049 

86    0  54 

9638 

84  22  51 

9635 

19 

Aldebaran 

W. 

93  16  39 

9979 

95    3    9 

9977 

96  49  43 

9974 

98  36  21 

9971 

Pollux 

W. 

50    0    9 

9391 

51  43  57 

9389 

53  27  57 

9375 

55  12    7 

9368 

Saturn 

W. 

49    9  21 

9981 

50  55  49 

9977 

52  42  22 

9974 

54  29    0 

9970 

Spica 

E. 

40  54  26 

9334 

39    9  16 

9336 

37  24    9 

9338 

35  39    5 

9349 

Jupiter 

E. 

43  36  33 

9359 

41  51  49 

9350 

40    7    2 

9348 

38  22  13 

9346 

Sun 

E. 

76  11  25 

9618 

74  32  55 

9616 

72  54  22 

9614 

71  15  46 

9611 

20 

Pollux 

W. 

63  55    7 

9344 

65  40    3 

9340 

67  25    4 

9337 

69  10  10 

9334 

Saturn 

W. 

63  23    9 

9960 

65  10    8 

9958 

66  57    9 

9957 

68  44  12 

9956 

Refill  i  is 

W. 

27  23  41 

9964 

29  10  34 

9969 

30  57  29 

9969 

32  44  25 

9961 

Spica 

E. 

26  55  38 

9389 

25  11  37 

9397 

23  27  58 

9417 

21  44  48 

9444 

Jupiter 

E. 

29  37  46 

9346 

27  52  54 

9348 

26    8    4 

9350 

24  23  17 

9353  | 

Sun 

E. 

63    2    3 

9604 

61  23  13 

9603 

59  44  22 

9603 

58    5  31 

9604  ! 

21 

Pollux 

W. 

77  56  24 

9398 

79  41  43 

9398 

81  27    2 

9398 

83  12  20 

9399 

Saturn 

W. 

77  39  41 

9965 

79  26  47 

9956 

81   13  52 

9957 

83    0  55 

9958 

Regulus 

W. 

41  39  18 

9960 

43  26  16 

9961 

45  13  13 

9969 

47    0    9 

9963 

Sun 

E. 

49  51  27 

9608 

48  12  43 

9611 

46  34    3 

9615 

44  55  28 

9618 

22 

Pollux 

W. 

91  58  16 

9341 

93  43  16 

9344 

95  28  11 

9349 

97  12  59 

9354 

Saturn 

W. 

91  55  31 

9970 

93  42  14 

9974 

95  28  52 

9977 

97  15  25 

9981 

Regulus 

W. 

55  54    7 

9976 

57  40  42 

9979 

59  27  12 

9983 

61  13  37 

9986 

Sun 

E. 

36  44    0 

9646 

35    6    7 

9654 

33  28  25 

9669 

31  50  54 

9679 

23 

Pollux 

W. 

105  55    3 

9384 

107  39    0 

9393 

109  22  45 

9401 

111    6  18 

9410  j 

Regulus 

W. 

70    4     1 

9314 

71  49  40 

9390 

73  35  10 

9396 

75  20  31 

9333 

Sun 

E. 

23  47  26 

9750 

22  11  52 

9779 

20  36  48 

9600 

19    2  21 

9835 

27 

Sun 

W. 

27  30  45 

3101 

28  58  54 

3109 

30  26  53 

3118 

31  54  41 

3199 

Fomalhaut 

E. 

63  2.J  14 

3066 

61  57  11 

3089 

60  28  40 

3110 

59    0  42 

3137 

a  Pegnsi 

E. 

78  11  38 

9965 

76  41     7 

3004 

75  10  59 

3093 

73  41  15 

3043 

28 

Sun 

W. 

39  10  20 

3187 

40  36  45 

3199 

42    2  55 

3919 

43  28  50 

3994 

Fomalhaut 

E. 

51  49  48 

3999 

50  25  35 

3337 

49    2    6 

3377 

47  39  23 

3419 

i 

orPegasi 

E. 

66  18  48 

3149 

64  51  38 

3179 

63  24  55 

3196 

61  58  41 

3991 

29 

Sun 

W.4 

50  34  47 

3986 

51  59  15 

3998 

53  23  29 

3309 

54  47  30 

3391 

1 

Fomalhaut 

E. 

40  58  47 

3679 

39  41  38 

3746 

38  25  39 

3817 

37  10  54 

3896 

! 

a  Pegnsi 

E. 

54  55  12 

3359 

S3  32    9 

3391 

52    9  42 

3493 

50  47  52 

3457 

t 

a  Arietis 

E. 

97  11  48 

3097 

95  42    9 

3038 

94  12  43 

3049 

92  43  31 

3060 

30 

Sun 

W. 

61  44  21 

3374 

63    7    7 

3389 

64  29  43 

3393 

65  52    8 

3401  ; 

Fomalhaut 

E. 

31  19  31 

4434 

30  14  40 

4585 

29  12    2 

4757 

28  11  50 

4954 

a  Pegasi 
aAnotis 

E. 

44    9    0 

3663 

42  51  34 

3713 

41  35    I 

3767 

40  19  24 

3895 

E. 

85  20  50 

3113 

83  52  56 

3194 

82  25  15 

3133 

80  57  45 

3143 

200 


DECEMBER,   1886. 


AT  GREENWICH  APPARENT  NOON. 


3 


Wed. 
Thur. 
Frid. 

Sat. 

sew. 

Mon. 

Tues. 
Wed. 
Thur. 

Frid. 
Sat. 

SUN 

Mon. 

Tuea. 

Wed. 

Thur. 

Frid. 

Sat. 

SUN 

Mon. 

Tuea. 

Wed. 

Thur.- 

Frid. 

Sat. 

SUN 

Mon. 

Tues. 
Wed. 
Thur. 
Frid. 

Sat. 


9 

o 


1 

2 
3 

4 
5 
6 

7 

8 

■» 

9 

10 
11 
12 

13 
14 
15 

16 
17 

18 

19 
20 
21 

22 
23 
24 

25 
26 
27 

28 
29 
30 
31 

32 


THE  SUN'S 


Apparent 
Right  Ascension. 


h     m        n 

16  30  17.71 

16  34  37.38 

16  38  57.64 

16  43  18.48 

16  47  39.87 

16  52  1.78 

16  56  24.18 

17  0  47.07 
17  5  10.42 

17  9  34.18 

17  13  58.35 

17  18  22.90 

17  22  47.80 

17  27  13.02 

17  31  38  53 

17  36  4.31 

17  40  30.33 

17  44  56.54 

17  49  22.92 

17  53  49.43 

17  58  16.04 

18  2  42.71 
18  7  9.40 
18  11  36.08 

18  16  2.70 

18  20  29.24 
18  24  55.65 

18  29  21.88 

18  33  47.90 

18  38  13.68 

18  42  39.17 

18  47  4.34 


Diff.  for 
lHoW. 


M 

0.800 
0.831 
0.856 

0.880 
0.00*2 
0.9-23 

0.943 
0.963 
0.981 

0.998 
.014 
.029 

.043 
.0545 
.067 

.078 
.087 
.096 

.102 
.107 
J!0 

.112 
.112 
.III 

.108 
.103 
.097 

.089" 
.080 
.069 
.057 


I 


Kotb. — The  mean  time  of  semid 


Apparent 
Declination. 


// 


S.21  51  2.5 
22  0  4.6 
22     8  41.1 

22  16  52.0 
22  24  36.9 
22  31  55.5 

22  38  47.7 
22  45  13.1 
22  51   11.7 

22  56  43.2 

23  I  47.5 
23     6  24.3 

23  10  33.6 
23  14  15.2 
23  17  29.1 

23  20  15.0 
23  22  32.9 
23  24  22.7 

23  25  44.3 
23  26  37.6 
23  27     2.8 

23  26  59.7 
23  26  28.2 
23  25  28.4 

23  24  0.4 
23  22  4.2 
23  19  39.8 

23  16  47.2 
23  13  26.6 
23  9  38.1 
23     5  21.8 


DiiT  for 
1  Hour. 


.043  S.  23    0  37.7 


-23.11 
22.05 
20.99 

-19.91 
18.82 
17.72 

-16.61 
15.50 
14.38 

-13.25 
12.11 
10.96 

-  9.81 
8.66 
7.50 

-  6.33 
5.16 
3.98 

-  2.81 
1.63 

-  0.45 

+  0.73 
1.91 
3.08 

4  4.26 
5.43 
6.60 

+  7.77 

8.93 

10.09 

1 1 .25 

+12.41 


Semi- 
diameter. 


it 


6  15.97 

6  16.12 

6  16.27 

6  16.41 

6  16.55 

6  16.68 


16.81 
16.93 
6  17.05 


6  17.17 
6  17.27 
6  17.37 


17.47 
17.56 
6  17.64 


6 
6 


6  17.72 

6  17.79 

6  17.86 

6  17.92 

6  17.98 

6  18.03 

6  18.08 

6  18.13 

6  18.17 

6  18.21 

6  18.24 

6  18.27 

6  18.30 

6  18.32 

6  18.34 

6  18.35 


16  18.36 


Sidereal 
Time  of 
Semi- 
diameter 
Pawing 
Meridian. 


70.32 
70.40 
70.48 

70.56 
70.64 
70.71 

70.78 
70.84 
70.90 

70.96 
71.01 
71.06 

71.11 
71.15 
71.18 

71.21 
71.23 
71.25 

71.27 
71.28 
71.29 

71.29 
71.29 
71.28 

71.27 
71.26 
71.24 

71*22 
71.19 
71.16 
71.12 

71.08 


E<l nation  of 

Time, 

to  be 
Subtracted 

from 


Added  to 

Apparent 

Time. 


m        s 

10  44.27 

10  21.23 

9  57.59 

9  33.37 
9  8.60 
8  43.31 

8  17.54 
7  51.27 
7  24.56 

6  57.43 
6  29.90 
6     1.98 

5  3371 
5  5.12 
4  36.25 

4  7.11 
3  37.73 
3    8.15 

2  38.41 
2  8.54 
1  38.57 

0  8.54 
0  38.49 
0    8.45 


0  21.53 

0  51.43 

1  21.20 

1  50.79 

2  20.17 

2  49.31 

3  18.17 

3  46.72 


Diff  for 
1  Hoar. 


0.948 
0.973 
0.997 

1.021 
1.043 
1.064 

1.084 
1.104 
1.122 

1.139 
1.155 
1.170 

1.184 
1.197 
1.208 

1.219  J 

1.228 

1.2361 

1.242 
1 .247 
1.250 

1.252 
1.252 
1.251 

1.248 
1.243 
1.237 

1.229 
1.220 
1.209 
1. 196 

1. 182 


iamoter  .passing  may  be  found  by  subtracting  0M0  from  the  sidereal  time. 

The  sign  —  prefixed  to  the  hourly  change  of  declination  indicates  that  south  declinations  are  increasing; 
the  sign  +  indicates  that  south  declinations  are  decreasing. 
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t 

3 


Wed. 
Thur. 
Frid. 

Sat. 

SUN 
Mon. 

Tuea. 
Wed. 
Thur. 

Frid. 

Sat. 

SUN. 

Mon. 

Tues. 

Wed. 

Thur. 

Frid. 

Sat. 

SUN. 
Mon. 

Tues. 

Wed. 
Thur. 
Frid. 

Sat. 
SUN. 


Tues. 
Wed. 
Thur. 
Frid. 

Sat. 


a 
o 


to 

m 

Q 


1 

2 
3 

4 
5 
6 

7 
8 
9 

10 
II 
12 

13 
14 
15 

16 
17 
18 

19 
20 
21 

22 
23 
24 

25 
26 


Mon.     27 


28 
29 
30 
31 

32 


THE  SUN'S 


Apparent 
Bight  Ascension. 


h      m       ■ 

16  30  19.65 
16  34  39.25 
16  38  59.44 

16  43  20.21 
16  47  41.53 
16  52  3.37 

16  56  25.70 

17  0  48.51 
17  5  11.78 

17  9  35.46 
17  13*9.55 
17  18  24.01 

17  22  48.83 
17  27  13.96 
17  31  39.38 

17  36  5.07 
17  40  31.00 
17  44  57.12 

17  49  23.41 
17  53  49.83 

17  58  16.34 

18  2  42.92 
18  7  9.52 
18  11  36.11 

18  16  2.64 
18  20  29  08 
18  24  55.40 

18  29  21.54 

18  33  47.47 

18  38  13.16 

18  42  38.56 

18  47     3.65 


Diff.  for 
I  Hour. 


s 
0.804 

0.829 

0.853 

0.877 
0.899 
0.920 

0.940 
0.960 
0.978 

0.995 
1.011 
1.026 

1.040 
1.053 
1.064 

1.075 
1.084 
1.092 

1.098 
1.103 
1.106 

1.108 
1.108 
1.107 

1.104 
i. WW 
1.093 

1.085 
1 .070 
1.065 
1.053 

1 1 .039 


Apparent 
Declination. 


Diff,  for 
1  Hoar. 


S.  21 
22 
22 


// 


51  6.6 
0  8.4 
8  44.6 


22  16  55.2 

22  24  39.8 

22  31  58.1 

22  38  50.0 

22  45  15.2 

22  51   13.5 

22  56  44.8 

23  1  48.9 
23  6  25.5 

23  10  34.6 

23  14  16.0 

23  17  29.7 

23  20  15.5 

23  22  33.2 

23  24  22.9 

23  25  44.4 

23  26  37.7 

23  27     2.8 

23  26  59.7 

23  26  28.2 

23  25  28.4 

23  24     0.5 

23  22     4.3 

23  19  40.0 

23  16  47.5 

23  13  27.0 

23  9  38.6 

23  5  22.4 


-23.10 
22.04 
20.98 

-19.90 
18.81 
17.71 

-16.60 
15.49 
14.37 

-13.24 
12.10 
10.95 

-  9.80 
8.65 
7.49 

-  6.32 
5.15 
3.98 

-  2.81 
1.63 

-  0.45 

+  0.73 
1.91 
3.08 

+  4.26 
5.43 
6.60 

+  7.77 

8.93 

10.09 

1 1 .85 


S.  23     0  38.5   +12.40 


Equation  of 

Time, 

to  be 

Added  to 


Subtracted  * 

from 
Mean  Time. 


in       s 

10  44.10 

10  21.06 

9  57.42 

9  33.20 

9  8.44 
8  43.16 

8  17.39 
7  51.13 
7  24.42 

6  57.30 
6  29.77 
6     1.86 

5  33.60 
5  5.02 
4  36.16 

4  7.03 
3  37.66 
3     8.09 

2  38.36 
2  8.50 
1  38.55 

1  8.52 
0  38.48 
0     8.45 

0  21.52 

0  51.41 

1  21.17 

1  50.75 

2  20.12 

2  49.26 

3  18  10 


3  46.64      1.182 


Difl.  for 
1  Iinttr. 


A 

0.948 
0.973 
0.997 

1.021 
1.043 
1.064 

1.084 
1  104 
1.122 

1.139 
1.155 
1.170 

1.184 
1.197 
1.208 

1.219 
1.228 
1.236 

1.242 
1.247 

1.250 

1.252 
1 .252 
1.251 

1.248 
1 .243 
1.837 

1.889 
1.280 
1.209 
1.196 


Not*. — The  semidiamctcr  for  mean  noon  may  be  assumed  the  same  as  that  for  apparent  noon. 

The  sign  --prefixed  to  the  honrly  change  of  declination  indicates  that  south  declinations 
are  increasing;  the  sign  +  indicates  that  south  declinations  are  decreasing. 


Sidereal 

Time, 

or 

Right-  Ascension 

of 

Mean  Sun. 


Ii      m        s 

16  41  3.75 
16  45  0.30 
16  48  56.86 

16  52  53.41 

16  56  49.97 

17  0  46.53 

17  4  43.09 
17  8  39.64 
17  12  36.20 

17  16  32.76 
17  20  29.32 
17  24  25.87 

17  28  22.43 
17  32  18.98 
17  36  15.54 

17  40  12.10 
17  44  8.66 
17  48  5.21 

17  52  1.77 
17  55  58.33 

17  59  54.89 

18  3  51.44 
18  7.  48.00 
18  11  44.56 

18  15  41.12 
18  19  37.67 
18  23  34.23 

18  27  30.79 
18  31  27.35 
18  35  23.90 
18  39  20.46 

18  43  17.01 


Diff.  for  1  Hour, 

+  9".  8565. 
(Table  in.) 
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§ 

5 


1 

2 

3 

4 

5 
6 

7 
8 
9 

10 
11 
12 

13 
14 
15 

16 
17 

18 

19 
20 
21 

22 
23 
24 

25 
26 
27 

28 
29 
30 
31 

32 


■ 

e 

« 
Q 


335 
336 
337 

338 
339 
340 

341 
342 
343 

344 
345 
346 

347 
348 
349 

350 
351 
352 

353 
354 
355 

356 
357 
358 

359 
360 
361 

362 
363 
364 
365 

366 


THE  SUN'S 


TRUE  LONGITUDE. 


a 


249  16  33.5 

250  17  26.2 

251  18  19.7 

252  19  13.9 

253  20  8.8 

254  21  4.5 

255  22  0.9 

256  22  58.1 

257  23  55.9 

258  24  54.5 

259  25  53.9 

260  26  54.1 

261  27  55.1 

262  28  57.0 

263  29  59.8 

264  31  3.5 

265  32  8.1 

266  33  13.5 

267  34  19.7 

268  35  26.7 

269  36  34.4 

270  37  42.8 

271  38  51.8 

272  40  1.3 

273  41  11.2 

274  42  21.4 

275  43  31.7 

276  44  42.1 

277  45  52.5 

278  47  2.8 

279  48  13.0 

280  49  23.0 


a 


15  56.5 

16  49.0 

17  42.5 

18  36.5 

19  31.2 

20  26.7 

21  23.0 

22  20.0 

23  17.7 

24  16.1 

25  15.3 

26  15.3 

27  16.2 

28  17.9 

29  20.5 

30  24.0 

31  28.5 

32  33.8 

33  39.8 

34  46.6 

35  54.1 

37  2.4 

38  11.3 

39  20.6 

40  30.3 

41  40.3 

42  50.5 

44  0.8 

45  11.0 

46  21.1 

47  31.1 

48  41.0 


Dift  for 
lHour. 


52.18 
52.21 
52.24 

58.27 
58.30 
52.33 

52.36 
52,40 
58.43 

52.46 
58.49 
58.58 

58.55 
58.59 
58.63 

58.66 
58.70 
58.73 

58.77 
58.80 
58.83 

58.86 
58.88 
58.90 

58.91 
58.98 
58.98 

58.98 
58.98 
58.98 
58.98 


158.91 


LATITUDE. 


/« 


+  0.28 

0.14 

+  0.01 

-0.12 
0.25 
0.36 

-0.43 
0.48 
0.50 

-  0.50 
0.46 
0.38 

-  0.29 
0.19 

-  0.07 


+ 


0.07 
0.21 
0.32 


4-  0.42 
0.51 
0.57 


+ 


0.60 
0.60 
0.56 


-f  0.50 
0.42 
0.31 

+  0.18 
4-  0.04 

-  0.10 
0.23 

-  0.36 


Logarithm 

of  the 

Radius  Vector 

of  the 

Sarin. 


9.9937430 
9.9936746 
9.9936081 

9.9935435 
9.9934810 
9.9934207 

9.9933628 
9.9933074 
9.9932545 

9.9932042 
9.9931566 
9.9931118 

9.9930697 
9.9930302 
9.9929931 

9.9929585 
9.9929264 
9.9928967 

9.9928692 
9.9928437 
9.9928201 

9.9927984 
9.9927784 
9.9927601 

9.9927435 
9.9927285 
9.9927152 

9.9927036 
9.9926936 
9.9926854 
9.9926792 

9.9926751 


Dlftfbr 
1  Hour. 


-88.8 
88.1 
87.3 

-86.5 
85.6 
84.6 

-83.6 
88.6 
21.5 

-80.4 
ft.3 
18.1 

-17.0 
16.0 
14.9 

-13.9 
18.9 
11.9 

-  11.0 

10.8 
9.4 

-  8.7 
8.0 
7  3 

-  6.6 
5.9 
5.8 

-  4.5 
3.8 
3.0 
2.8 

-  1.5 


of 

Sidereal  Hoon. 


b m       a 

7  17  44.35 
7  13  48.44 
7    9  52.53 

7  5  56.62 
7  ft  0.70 
6  58    4.79 

6  54  8.88 
6  50  12.97 
6  46  17.06 

6  42  21.15 
6  38  25.24 
6  34  29.33 

6  30  33.42 
6  26  37.51 
6  22  41.60 

6  18  45.69 
6  14  49.77 
6  10  53.86 

6  6  57.94 
6  3  2.03 
5  59  6.12 

5  55  10.21 
5  51  14.30 
5  47  18.39 

5  43  22.48 
5  39  26.57 
5  35  30.65 

5  31  34.74 
5  27  38.83 
5  23  42.91 
5  19  47.00 

5  15  51.09 


Nom— The  numbers  in  column  A  correspond  to  the  true  equinox  of  the  date;  in  column  A',  to 
the  mean  equinox  of  January  0*.0. 


Dim  for  1  Hour, 

—  9«.8896. 
(Table  II.) 
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GREENWICH  MEAN  TIME. 

- 

I 

• 
e 

1 

THE  MOON'S 

8XMIDIAMRTKR. 

HORIZONTAL  PARALLAX. 

UPPER  TRAN8IT. 

AGS. 

Noon. 

Midnight. 

Noon. 

Difllfor 
1  Hour. 

Midnight 

Dil£  for 
1  Hoar. 

Meridian  of 
Greenwich. 

Diff.  for 
lHonr. 

Noon. 

1 

>  14  55.0 

14  52!  4 

54  37*9 

-o'oo 

54'  28.3 

-olVo 

h      m 

4  41.8 

m 
1.90 

d 

5.7 

2 

14  50.4 

14  49.2 

54  21.0 

0.50 

54  16.4 

-0.28 

5  26.6 

1.83 

6.7 

3 

14  48.6 

14  48.8 

54  14.4 

-0.05 

54  15.1 

+0.16 

6    9.8 

1.78 

7.7 

4 

14  49.7 

14  51.3 

54  18.3 

+0.38 

54  24.2 

+0.60 

6  52.4 

1.77 

8.7 

5 

14  53.6 

14  56.5 

54  32.6 

0.80 

54  43.4 

0.99 

7  34.9 

1.78 

9.7 

6 

15    0.0 

15    4.1 

54  56.3 

1.16 

55  11.3 

1.32 

8  18.2 

1.83 

10.7 

7 

15    8.7 

15  13.6 

55  28.0 

+1.45 

55  46.1 

+1.56 

9    3.1 

1.91 

11.7 

8 

15  18.8 

15  24.3 

56     5.4 

1.64 

56  25.5 

1.69 

9  50.2 

2.02 

12.7 

9 

15  29.9 

15  35.5 

56  45.9 

1.71 

57    6.4 

1.69 

10  40.2 

2.15 

13.7 

10 

15  40.9 

15  46.2 

57  26.4 

+1.64 

57  45.7 

+1.56 

11  33.1 

2.27 

14.7 

11 

15  51.1 

15  55.7 

58    3.9 

1.46 

58  20.7 

1.33 

12  28.7 

2.36 

15.7 

12 

15  59.8 

16    3.3 

58  35.7 

1.17 

58  48.8 

1.01 

13  26.1 

2.41 

16.7 

• 

13 

16    6.4 

16    8.8 

58  59.9 

+0.84 

59    8.8 

+0.65 

14  23.8 

2.40 

17.7 

14 

16  10.6 

16  11.9 

59  15.6 

0.48 

59  20.2 

+0.30 

15  20.8 

2.34 

18.7 

15 

16  12.6 

16  12.9 

59  22.9 

+0.15 

59  23.7 

0.00 

16  16.1 

2.27 

19.7 

16 

16  12.6 

16  12.0 

59  22.9 

-0.13 

59  20.5 

-0.25 

17    9.6 

2.19 

20.7 

17 

16  11.0 

16    9.6 

59  16.8 

0.36 

59  11.8 

0.45 

18     1.6 

2.14 

21.7 

18 

16    8.0 

16    6.1 

59    5.9 

0.53 

58  59.0 

0.61 

18  52.5 

2.11 

22.7 

19 

16    4.0 

16     1.7 

58  51.2 

-0.68 

58  42.6 

-0.75 

19  43.2 

2.11 

23.7 

20 

15  59.1 

15  56.3 

58  33.2 

0.82 

58  23.0 

0.88 

20  34.1 

2.14 

24.7 

21 

15  53.4 

15  50.  r 

58  12.1 

0.95 

58    0.3 

1.01 

21  25.9 

2.18 

25.7 

22 

15  46.7 

15  43.1 

57  47.8 

-1.07 

57  34.6 

-1.14 

22  18.4 

2.21 

26.7 

23 

15  39.3 

15  35.3 

57  20.5 

1.20 

57     5.9 

1.24 

23  11.5 

2.21 

27.7 

24 

15  31.2 

15  26.9 

56  50.7 

1.29 

56  35.0 

1.32 

6 

28.7 

25 

15  22.6 

15  18.2 

56  19.1 

-1.33 

56    3.1 

-1.33 

0    4.4 

2.19 

0.1 

26 

15  13.9 

15    9.7 

55  47.3 

1.30 

55  31.9 

1.26 

0  56.3 

2.13 

1.1 

27 

15    5.7 

15     1.9 

55  17.1 

1.20 

55    3.1 

1.11 

1  46.5 

2.05 

2.1 

28 

14  58.4 

14  55.3 

54  50.4 

-1  00 

54  39.0 

-0.88 

2  34.6 

1.96 

3.1 

29 

14  52.7 

14  50.5 

54  29.2 

0.74 

54  21.3 

0.58 

3  20.6 

1.87 

4.1 

30 

14  48.9 

14  47.9 

54  15.4 

-0.40 

54  11.7 

-0.21 

4    4.7 

1.80 

5.1 

31 

14  47.5 

14  47.9 

54  10.4 

0.00 

54  11.6 

+0.20 

4  47.4 

1.76 

6.1 

82 

14  48.9 

14  50.6 

54  15.3 

+0.42 

54  21.7 

+0.64 

5  29.6 

1.75 

7.1 
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THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 


Hoar. 


Sight  Atoenakm. 


DUC  for 
1  Minute. 


Declination. 


Diff.for 
1  Minute. 


0 
1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 


WEDNESDAY  1. 


0 

21 

1 

21 

2 

21 

3 

21 

4 

21 

5 

21 

6 

21 

7 

21 

8 

21 

9 

21 

10 

21 

11 

21 

12 

21 

13 

21 

14 

21 

15 

21 

16 

21 

K 

21 

18 

21 

19 

21 

20 

21 

21 

21 

22 

21 

23  1 

21 

i    m 

14 
16 
18 
20 
22 
24 
26 
28 
30 
32 
34 
36 
38 
40 
42 
44 
46 
48 
50 
52 
54 


11.48 

12.72 

13.76 

14.61 

15.27 

15.75 

16.04 

16.14 

16.06 

15.80 

15.35 

14.73 

13.93 

12.96 

11.81 

10.49 

9.00 

7.35 

5.53 

3.55 

1.41 


55  59.11 
57  56.65 
59  54.04 


n 

94999 
9.0190 
2.0157 
9.0196 
9.0095 
9.0064 
9.0033 
94009 
1.9979 
1.9941 
1.9911 
1.9889 
1.9853 
1.9893 
1.9794 
1.9766 
1.9738 
1.9711 
1.9684 
1.9657 
1.9630 
1.9603 
1.9577 
1.9559 


s. 


s. 


4 
4 

4 
4 
4 
4 
3 
3 
3 
3 
3 
3 
3 
3 
3 
2 
2 
2 
2 
2 
2 
2 
2 
1 


35.1 

3.3 
27.9 
48.9 

6.4 
20.3 
30.7 
37.7 
41.3 
41.4 
38.2 
31.7 
21.9 

8.9 
0  52.7 
53  33.3 
10.8 
45.2 
16.6 
45.0 
10.3 
32.6 
52.0 

8.6 


37 
31 
24 
17 
11 

4 
57 
50 
43 
36 
29 
22 
15 

8 


46 
38 
31 
23 
16 
8 
0 
53 


THURSDAY  2. 


22 
22 
22 
22 
22 


1 
3 
5 
7 

9 


22  11 
22  13 
22  15 
22  17 
22  19 
22  21 
22  23 
22  25 
22  27 
22  28 
22  30 
22  32 
22  34 
22  36 
22  38 
22  40 
22  42 
22  44 
22  46 
22  48 


51.27 
48.35 
45.29 
42.08 
38.72 
35.23 
31.60 
27.83 
23.93 
19.89 
15.72 
11.43 
7.01 
2.47 
57.81 
53.03 
48.14 
43.14 
38.03 
32.81 
27.49 
22.06 
16.54 
10.92 
5.21 


1.9596 

1.9509 

1.9478 

1.9453 

1.9429 

1.9406 

1.9383 

1.9361 

1.9338 

1.9316 

1.9995 

1.9974 

1.9953 

1.9933 

1.9913 

1.9194 

1.9176 

1.9157 

1.9139 

1.9199 

1.9104 

1.9087 

1.9071 

1.9056 

1.9041 


S.11 

11 
11 
11 
11 
11 

10 

10 

10 

10 

10 

10 

10 

10 

9 

9 

9 

9 

9 

9 

9 

8 

8 

8 

S.  8 


22.3 
33.2 
41.3 
46.6 
49.2 
49.1 
46.4 
41.1 
33.2 

33  22.7 

25  9.7 
54.2 
36.2 
15.8 
53.0 
27.9 

0.4 

30.7 

17  58.7 

9  24.4 

0  47.9 

52    9.3 

43  28.5 

34  45.6 

26  0.7 


45 
37 
29 
21 
13 
5 
57 
49 
41 


16 
8 
0 
51 
43 
35 
26 


6.409 

6.560 

6490 

6479 

6.738 

6.797 

6.655 

6.919 

6.969 

7.096 

7481 

7.136 

7.190 

7  943 

7.996 

7440 

7.401 

7.459 

7409 

7453 

7403 

7.659 

7.700 

7.747 


7.795 
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17  54  24.6 

4.183 

16 

6  59     1.72 

9.4794 

19    4  14.7 

1.449 

17 

5    4  26.16 

94893 

17  58  32.4 

4.078 

17 

7     1  30.50 

9.4798 

19    2  44.0 

1473 

18 

5    6  48.44 

94739 

18    2  34.0 

3.974 

18 

7    3  59.30 

9.4809 

19    1     5.9 

1407 

19 

5    9  10.95 

94771 

18    6  29.3 

3.889 

19 

7    6  28.12 

9.4804 

18  59  20.3 

1499 

20 

5  11  33:69 

94809 

18  10  18.3 

3.764 

20 

7    8  56.95 

9.4806 

18  57  27.2 

1447 

21 

5  13  56.66 

94847 

18  14    1.0 

3.657 

21 

7  11  25.79 

9.4807 

18  55  26.7 

9.071 

22 

5  16  19.85 

94663 

18  17  37.2 

3449 

22 

7  13  54.64 

9.4807 

18  53  18.7 

9.195 

23 

5  18  43.26 

94919 

18  21    6.9 

.'     3.449 

23 

7  16  23.48 

9.4807 

18  51    3.3 

9418 

24 

5  21    6.88 

94966 

N.18  24  30.2 

3433 

24 

7  18  5232 

9.4808 

N.18  48  405 

9.449 
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Hoar. 


Bight 


DiflLfor 

Dftamto. 


Declination. 


Diff.for 
1  Minute. 


0 
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2 

3 

4 

5 

6 

7 

8 

9 

10 

II 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 


0 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 

n 

12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
94 


MONDAY  13. 


h 

7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
8 
8 
8 
8 
8 


m 

18 
21 
23 
26 
28 
31 
33 
36 
38 
41 
43 
46 
48 
51 
53 
56 
58 
0 
3 
5 
8 
10 


8  13 
8  15 


• 

e 

5H32 

2.4806 

21.15 

8.4803 

49.96 

8.4800 

18.75 

9v4797 

47.52 

8.4798 

16.25 

8.4786 

44.95 

8.4780 

13J61 

2.4773 

42.22 

8.4765 

10.79 

8.4757 

39.31 

8.4747 

7.76 

8.4737 

36.15 

8.4787 

4.48 

8.4715 

32.73 

8.4708 

0.91 

8.4600 

29.01 

8.4677 

57.03 

8.4668 

24.1)6 

8.4647 

52.80 

8.4638 

20.55 

8.4617 

48.20 

8.4600 

15.75 

8.4588 

43.19 

8.4564 

N.18 
18 
18 
18 
18 
18 
18 
18 
18 
18 
18 
18 
18 
18 
18 
17 
17 
17 
17 
17 
17 
17 
17 

N.17 


40.5 
10.2 
32.6 
47.6 
55.2 
55.5 
48.5 
28  34.1 
25  12.5 
43.6 
7.5 
24.1 
33.5 
6  35.8 
2  30.9 
58  18.9 
53^9.9 
49  33.8 
45  0.7 
40  20.7 
35  33.7 
30  39.8 
25  39.1 
20  31.5 


48 
46 
43 
40 
37 
34 
31 


21 
18 
14 
10 


TUESDAY  14. 


8  18 
8  20 
8  23 
8  25 
8  27 
8  30 
8  32 
8  35 
8  37 
8  40 
8  42 
8  45 
8  47 
8  49 
8  52 
8  54 
8  57 
8  59 
2 


9 
9 
9 
9 
9 
9 


4 

6 

9 

11 

14 


9  16 


10.52 

2.4546 

37.74 

8.4597 

4.84 

8.4507 

31.83 

8.4487 

58.69 

2.4467 

25.43 

3.4446 

52.04 

8.4494 

18.52 

8.4408 

44.86 

8.4379 

11.07 

8.4356 

37.14 

9.4338 

3.06 

8.4309 

28.84 

8.4985 

54.48 

8.4960 

19.96 

8.4834 

45.29 

8.4909 

10.47 

8.4183 

35.49 

8.4157 

0.35 

8.4131 

25.06 

8.4104 

49.60 

8.4077 

13.98 

8.4050 

38.20 

3.4099 

2.25 

2.3996 

26.14 

94967 

N.17 
17 
17 
16 
16 
16 
16 
16 
16 
16 
16 
16 
16 
15 
15 
15 
15 
15 
15 
15 
15 
15 
14 
14 

N.14 


15  17.1 

9  56.0 

4  28.2 

58  53.7 

53-12.6 

47  25.0 

30.8 

30.1 

23.0 

9.6 

49.8 

23.7 

51.4 

12.9 

28.3 

37.6 

40.9 

29  38.2 

22  29.7 

15  15.3 

7  55.1 

0  29.2 

52  57.6 

45  20.3 

37  37.5 


41 
35 
29 
23 
16 
10 
3 
57 
50 
43 
36 


a 

9.449 
9468 
9.689 
9.819 
9.934 
3.056 
3.178 
3400 
3.491 
3449 
3463 
3.783 
3409 
4489 
4.141 
4459 
4476 
4.493 
4.609 
4.795 
4.841 
4455 
5.069 
5.183 


5496 
5.408 
5419 
5.630 
5.739 
5448 
5.957 
6.065 
6.171 
6477 
6489 
6.487 
6490 
6499 
6.794 
6.895 
6495 
7.093 
7.191 
7.988 
7484 
7.479 
7474 
7467 
7.759 


Hoar. 


Bight  Aaoenafam. 


Difll  for 
1  Minute. 


DeolinMkio. 


DiC  for 
1  Minute. 


0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 


0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 


WEDNESDAY  15. 


h     m 

9  16 
9  18 
9  21 
9  23 
9  26 
9  28 
9  30 
9  33 
9  35 
9  37 
9  40 
9  42 
9  44 
9  47 
9  49 
9  52 
9  54 
9  56 


9 
10 
10 
10 
10 


59 
1 
3 
6 

8 


10  10 


26.14 
49.86 
13.41 
36.79 

0.00 
23.03 
45.89 

8.57 
31.08 
53.42 
15.58 
37.57 
59.38 
21.01 
42.47 

3.75 
24.&5 
45.78 

6.53 
27.11 
47.51 

7.73 
27.78 
47.66 


s 

94967 
94939 
94911 
94889 
94853 
94894 
94795 
94766 
94737 
94708 
94679 
94650 
94690 
94591 
94569 
94539 
94509 
94473 
94444 
94415 
94385 
94356 
94397 
94998 


N. 


N. 


I 
4 
4 
4 
4 
3 
3 
3 
3 
3 
3 
3 
2 
2 
2 
2 
2 
2 
2 
I 
1 
1 
1 


37 
29 
21 
13 

5 
57 
49 
41 
32 
24 
15 

6 
58 
49 
40 
31 
22 
13 

4 
54 
45 
36 
26 
17 


// 


37.5 
49.2 
55.5 
56.4 
52.0 
42.3 
27.4 

7.4 
42.4 
12.4 
37.4 
57.5 
12.8 
23.4 
29.3 
30.6 
27.4 
19.6 

7.4 
50.9 
30.1 

5.1 
36.0 

2.8 


THURSDAY  16. 


10  13 
10  15 
10  17 
10  20 
10  22 
10  24 
10  27 
10  29 
10  31 
10  <33 
10  36 
10  38 
10  40 
10  43 
10  45 
10  47 
10  49 
10  52 
10  54 
10  56 
10  59 


11 
11 
11 
11 


1 
3 
5 

8 


7.36 

94969 

26.89 

94941 

46.25 

94919 

5.44 

94183 

24.45 

94155 

43.30 

94197 

1.98 

94099 

20.49 

94079 

38.84 

84044 

57.02 

84017 

15.04 

8.8990 

32.90 

94963 

50.60 

94937 

8.14 

9.9910 

25.52 

9.9684 

42.75 

94858 

59.62 

9.9839 

16.74 

9.9807 

33.51 

94789 

50.13 

9.9757 

6.60 

94733 

22.93 

94710 

39.12 

8.8686 

55.17 

84669 

11.07 

84639 

N.ll 

10 

10 

10 

10 

10 

10 

9 

9 

9 

9 

9 

9 

8 

8 

8 

8 

8 

8 

7 

7 

7 

7 

7 

N.  6 


25.7 

44.6 
59.6 
10.8 
18.2 
22.0 
8  22.2 

58  18.9 
12.1 

1.9 
48.4 
31.6 
11.7 
48.7 
22.6 
53.6 
25  21.7 
14  460) 
4  9.4 
53  29.2 
42  46.3 
32  0.9 
21  13.0 
10  22.7 

59  30.1 


7 
57 
47 
38 
28 
18 


48 
38 
27 
17 
7 
56 
46 
35 


7.759 
7450 
7440 
8489 
8.117 
8405 
8491 
8475 
8.459 
8449 
8.694 
8.705 
8.784 
8.869 
8440 
9.016 
9.099 
9.167 
9.939 
9411 
9489 
9.451 
9419 
9486 


9459 

J.717 

9.789 

9445 

9407 

9.967 

10.096 

10484 

10.149 

10.198 

10.959 

10406 

10458 

10.409 

10.459 

10408 

10456 

10.609 

10447 

10.699 

10.736 

10.778 

10.818 

10.857 

10.1 
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GREENWICH  MEAN  TIME. 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 

Hoar. 

Right  A  #?Wfi*ton. 

Diff.  for 
1  Minute. 

Declination. 

Diff.  for 
1  Minute. 

Hour. 

Bight  A*cen*ion. 

Diff:  for 
1  Minute. 

Declination. 

Diff.  for 
lMinufo 

FRIDAY 

17. 

SUNDAY  19. 

h     m      8 

8 

O          /         // 

// 

h    m     ■ 

■ 

O          1         II 

a 

0 

11     8  11.07 

9.96» 

N.  6  59  30.1 

10.696 

0 

12  54  58.25 

94091 

8.  2    6  17.7 

11.418 

1 

11  10  26.84 

2.9617 

6  48  35.2 

10.933 

1 

12  57  10.37 

94019 

2  17  423 

11.409 

2 

11   12  42.48 

3.9585 

6  37  38.1 

10.970 

2 

12  59  22.48 

94018 

2  29    5.9 

11484 

3 

11   14  57.98 

9.9573 

6  26  38.8 

11.005 

3 

13    1  34.59 

9.2017 

2  40  28.4 

11495 

4 

11    17  13*35 

9.9551 

6  15  37.5 

11.039 

4 

13    3  46.69 

94017 

2  51  49.8 

11.347 

5 

1 1  19  28.59 

2.2530 

6    4  34.2 

11.079 

5 

13    5  58.79 

94016 

3    3  10.0 

11497 

6 

11  21  43.71 

9.9509 

5  53  28.9 

11.103 

6 

13    8  10.88 

2.9016 

3  14  29.0 

11J06 

7 

1 1  23  58.70 

9.9486 

5  42  21.8 

11.133 

7 

13  10  22.96 

9.9017 

3  25  46.7 

11.283 

8 

11  26  13.57 

24469 

5  31    12.9 

11.169 

8 

13  12  35.08 

94018 

3  37    3.0 

11459 

9 

1 1  28  28.33 

9.9450 

5  20    2.3 

11.191 

9 

13  14  47.19 

94019 

3  48  17.8 

11434 

10 

1 1  30  42.97 

9.9430 

5    8  50.0 

11.218 

10 

13  16  59.31 

94091 

3  59  31.1 

114W 

II 

11  32  57.49 

9.9411 

4  57  36.1 

11.944 

11 

13  19  11.44 

94093 

4  10  42.9 

11.183 

12 

11  35  11.90 

2.2393 

4  46  20.7 

11.268 

12 

13  21  23.58 

94095 

4  21  53.1 

11.156 

13 

1 1  37  26.20 

9.9375 

4  35    3.9 

11.999 

13 

13  23  &5.74 

94098 

4  33     1.6 

11.197 

14 

11  39  40.40 

9.9357 

4  23  45.7 

11.315 

14 

13  25  47.92 

94039 

4  44    8.4 

11497 

15 

11  41  54.49 

9.9340 

4  12  26.1 

11.337 

15 

13  28    0.12 

94035 

4  55  13.3 

11466 

16 

11  44    8.48 

9.9393 

4     1     5.3 

11.357 

16 

13  30  12.34 

94039 

5    6  16.3 

11434 

17 

1 1  46  22.37 

9.9307 

3  49  43.3 

11.376 

17 

13  32  24.59 

94044 

5  17  17.4 

11409 

18 

11  48  36.16 

9.9991 

3  38  20.2 

11.393 

18 

13  34  36.87 

94049 

5  28  16.6 

10499 

19 

1 1  50  49.86 

9.9976 

3  26  56.1 

11.410 

19 

13  36  49.18 

94054 

5  39  13.7 

10434 

20 

11  53    3.47 

9.9961 

3  15  31.0 

11.496 

20 

13  39     1.52 

94059 

5  50    8.7 

10498 

21 

11  55  16.99 

2.9946 

3    4    5.0 

11.441 

21 

13  41  13.89 

94085 

6     1     1.5 

10469 

22 

11  57  30.42 

2.9939 

2  52  38.1 

11.454 

22 

13  43  26.30 

94079 

6  11  52.1 

10494 

%\ 

11  59  43.77 

SAT 

2.9918 

CURDi 

N.  2  41  10.5 
LY  18. 

11.466 

23 

13  45  38.75 
M( 

94078 

>NDA^ 

S.  6  22  40.4  ! 

• 

I  20. 

10.785 

0 

12    1  57.04 

2.2205 

N.  2  29  42.2 

11.477 

0 

13  47  51.23 

94084 

S.  6  33  26;* 

10.745 

1 

12    4  10.23 

9.9199 

2  18  13.2 

11.488 

1 

13  50    3.76 

94089 

6  44    9.8 

10.704 

r 

- 12    6  23.35 

2.2180 

2    6  43.6 

11.497 

2 

13  52  16.33 

94099 

6  54  50.8 

10469 

3 

12    8  36.39 

2.9168 

1  55  13.5 

11.505 

3 

13  54  28.95 

94107 

7    5  29.3 

10490 

4 

12  10  49.36 

9.9157 

I  43  4ao 

11.511 

4 

13  56  41.62 

94116 

7  16    5.2 

10476 

5 

12  13    2.27 

9.9146 

1  32  12.2 

11.516 

5 

13  58  54.34 

94194 

7  26  38.4 

10439 

6 

12  15  15.11 

2.9135 

1  20  41.1 

11.591 

6 

14     1     111 

94133 

7  37    9.0 

10.487 

7 

12  17  27.89 

2.2.125 

1    9    9.7 

11.595 

7 

14    3  19.93 

9.9149 

7  47  36.8 

10.439 

8 

12  19  40.61 

9.9115 

0  57  38.1 

11.597 

8 

14    5  32.81 

94159 

7  58    1.7 

10491 

9 

12  21  53.27 

9.9106 

0  46    6.4 

11.529 

9 

14    7  45.75 

94168 

8    8  23.7 

10449 

10 

12  24    5.88 

2.9097 

0  34  34.6 

11.599 

10 

14    9  58.75 

9.9179 

8  18  42.7 

10499 

II 

12  26  18.44 

2.2088 

0  23    2.9 

11.597 

11 

14  12  11.81 

94181 

8  28  58.8 

10449 

12 

12  28  30.94 

2.9080 

N.  Oil  31.3 

11.595 

12 

14  14  24.92 

2.2191 

8  39  11.8 

10.191 

13 

12  30  43.40 

2.9073 

S.  0    0    0.1 

11.599 

13 

14  16  38.10 

9.9909 

8  49  21.7 

10.138 

14 

12  32  55.82 

9.9067 

0  11  31.4 

11.519 

14 

14  18  51.34 

94913 

8  59  28.4 

10485 

15 

12  35    8.20 

2.2060 

0  23    2.4 

11.513 

15 

14  21     4.65 

94994 

9    9  3L9 
9  19  32.1 

10.031 

16 

12  37  20.54 

2.9054 

0  34  33.0 

11.507 

16 

14  23  18.03 

94936 

9475 

17 

12  39  32.85 

9.9049 

0  46    3.2 

11.500 

17 

14  25  31.48 

94947 

9  29  28.9 

9419 

18 

12  41  45.13 

9.2044 

0  57  33.0 

11.492 

18 

14  27  44.99 

94959 

9  39  22.3 

9.869 

19 

12  43  57.38 

2.9039 

1     9    2.2 

11.489 

19 

14  29  58.58 

9.9971 

9  49  12.3 

9.803 

20 

12  46    9.60 

2.2034 

1  20  30.8 

11.471 

20 

14  32  12.24 

94989 

9  58  58.7 

9.743 

21 

12  48  21.79 

2.9030 

1  31  58.7 

11.459 

21 

14  34  25.97 

94994 

10    8  41.5 

9483 

22 

12  50  3346 

9.9097 

1  43  25.8 

11.446 

22 

14  36  39.77 

94307 

10  18  20.7 

9.693 

23 

12  52  46.1 1 

9.9094 

1  54  52.2 

11.433 

23 

14  38  53.65 

9.9390 

10  27  56.3 

9.569 

24 

12  54  58.25 

9.9091 

S.  2    6  17.7 

11.418 

24 

14  41    7.61 

94333 

S.10  37  28.1 

9.499 
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THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 


RightAsoension* 


Diff.  for 
1  Minute. 


Declination. 


Diff.  for 
1  Minute, 


TUESDAY  21. 


h  in 

14  41 
14  43 
14  45 
14  47 
14  50 
14  52 
14  54 
14  56 
14  59 


15 
15 
15 
15 


1 
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5 

8 
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15  12 
15  14 
15  17 
15  19 
15  21 
15  23 
15  26 
15  28 
15  30 
15  32 


8 

• 

7.61 

94333 

S.l 

21.65 

8.9346 

35.76 

9.3350 

49.95 

9.9379 

4.22 

9.9385 

18.57 

94398 

32.99 

3.9411 

47.50 

9.9495 

2.09 

9.9438 

16.76 

9.9459 

31.51 

9.9466 

46.35 

9.9480 

1.27 

9.9493 

16.27 

9.2507 

31.36 

9.9591 

46.53 

24535 

1.78 

9.9548 

17.11 

9.9569 

32.52 

2.9575 

fl 

48.01 

9.9589 

3.59 

9.9603 

19.25 

9.9617 

34.99 

9.9630 

50.81 

9m9Iv44 

S.I 

II 


0  37  28.1 
0  46  56.1 
0  56  20.3 


1 
I 
1 
1 
1 
I 

2 
2 
2 


5  40.5 
14  56.8 
24  9.1 
33  17.3 
42  21.4 
51  21.4 
17.1 
8.5 


0 
9 


17  55.6 
2  26  38.4 
2  a5  16.8 
2  43  50.7 

2  52  20.0 

3  0  44.7 
3  9  4.8 
3  17  20.3 
3  25  31.0 
3  33  37.0 
3  41  38.2 
3  49  34.6 
3  57  26.0 


WEDNESDAY  22. 


15  35 
15  37 
15  39 
15  41 
15  44 
15  46 
15  48 
15  51 
15  53 
15  55 
15  57 


16 
16 
16 
16 
16 
16 
16 


0 
2 
4 
6 
9 
11 
13 


16  16 
16  18 
16  20 
16  22 
16  25 
16  27 
16  29 


6.72 
22.70 
38.76 
54.90 
11.11 
27.40 
43.77 

0.21 
16.73 
33.32 
49.98 

6.71 
23.50 
40.36 
57.29 
14.29 
31.35 
48.47 

5.64 
22.87 
40.16 
57.51 
14.91 
32.36 
49.85 

14 


9.9657 

S.l  4 

94670 

14 

9.9663 

14 

94698 

14 

94708 

14 

9.9791 

14 

9J9734 

14 

94747 

14 

94759 

15 

94771 

15 

94789 

15 

94793 

15 

94804 

15 

9.9816 

15 

94687 

15 

94838 

15 

2.2848. 

15 

94867 

16 

9.9867 

16 

94877 

16 

94887 

16 

94806 

16 

94904 

16 

94919 

16 

94919 

S.16 

5  12£ 
12  54.0 
20  30.5 
28  1.9 
28.1 
49.2 
5.1 
15.7 
21.0 
21.1 
15.8 
5.1 
48.9 
38  27.2 
45  0.0 
27.3 
49.0 
5.0 
15.4 
20.1 
19.1 
125 
59.7 
41.3 
17.0 


35 
42 
50 
57 
4 
11 
18 
25 
31 


51 
57 
4 
10 
16 
22 
28 
33 
39 
45 


it 

9.499 
9.435 
9.370 
9.304 
9.938 
9.171 
9.103 
9.034 
8464 
8.893 
8.891 
8.749 
8.677 
8.603 
8497 
8.450 
8.373 
8496 
8.918 
8.139 
8.060 
7480 
7.898 
7.816 


7.733 
7.650 
7.566 
7.480 
7494 
7408 
7491 
7.133 
7445 
6.957 
6467 
6.776 
6484 
6493 
6.501 
6.408 
6414 
6490 
6.196 
6431 
5435 
5438 
5.741 
5444 
6447 


Hour. 


0 
1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 


0 
1 
2 
3 
4 
5 
6 
7 
8 
9 
0 
1 
2 
3 
4 
5 
6 
7 
8 
9 
20 
21 
22 
23 
24 


Right  Ascension. 


Diff.  for 
1  Minute. 


Declination. 


Diff.  for 
1  Minute. 


h  m 

16  29 
16  32 
16  34 
16  36 
16  39 
16  41 
16  43 
16  45 
16  48 
16  50 
16  52 
16  55 
16  57 
16  59 


17 
17 
17 
17 
17 
17 
17 
17 


I 

4 

6 

8 

II 

13 

15 

18 


17  20 
17  22 


THURSDAY  23. 


49.85 

7.39 
24.98 
42.61 

0.28 
17.98 
&5.T2 
53.50 
11.30 
29.13 
46.98 

4.86 
22.76 
40.68 
58.61 
16.55 
34.50 
52.46 
10.42 
28.38 
46.34 

4.30 
22.25 
40.18 


FRIDAY  24. 


s 

O         l            II 

i$ 

2.9919 

S.  16  45  17.0 

5447 

9.9997 

16  50  46.9 

5.446 

9.9935 

16  56  10.8 

5449 

94949 

17     1  28.8 

5450 

9.9948 

17    6  40.8 

5.150 

94954 

17  11  46.8 

5451 

24960 

17  16  46.9 

4451 

2.9065 

17  21  40.9 

4449 

9.9069 

17  26  28.8 

4.748 

9.9073 

17  31   10,6 

4446 

94978 

17  35  46.3 

4444 

9.9089 

17  40  15.9 

4.441 

94985 

17  44  39.3 

4436 

94987 

17  48  56.5 

4435 

9.9080 

17  53    7.5 

4.139 

9.9001 

17  57  12.4 

4499 

2.9009 

18     1  11.0 

3.995 

94003 

18    5    3.4 

3491 

94993 

18    8  49.5 

3.716 

2.9903 

18  12  29.3 

3411 

94993 

18  16    2.8 

3407 

94909 

18  19  30.1 

3.409 

94000 

18  22  51.0 

3406 

94088 

8. 18  26    5.6 

3.190 

17  24 
17  27 
17  29 
17  31 
17  34 
17  36 
17  38 
17  41 
17  43 
17  45 
17  47 
17  50 
17  52 
17  54 
17  57 
17  59 


18 
18 
18 
18 
18 
18 
18 


1 

3 

6 

8 

10 

13 

15 


18  17 
18  19 


58.10 

9.9086 

8.1 

16.01 

94083 

1 

33.90 

94070 

51.76 

94974 

f 

9.59 

94060 

27.39 

94064 

45.16 

94059 

1 

2.90 

94953 

9 

20.60 

94046 

38.25 

9.9038 

1 

55.86 

9.9031 

1 

13.42 

94999 

30.93 

94013 

1 

48.38 

94004 

1 

5.78 

94695 

1 

23.12 

94664 

40.39 

94673 

57J59 

CHMW0 

14.73 

9.9850 

31.79 

94687 

48.77 

9480 

5.67 

94809 

22.48 

94796 

39.21 

14781         1 

55.85 

•4166 

e.i 

8  29  13.8 
8  32  15.7 
8  35  11.2 
8  38  0.4 
8  40  43.2 
8  43  19.6 
8  45  49.6 
8  48  13.2 
8  50  30.5 
8  52  41.4 
8  54  45.9 
8  56  44.0 

8  58  35.6 

9  0  20.8 


9 
9 
9 
9 


1  59.7 

3  32.2 

4  58.3 
6  18.0 


9  7  315 

9  8  38.2 

9  9  38.8 

9  10  33.0 

9  11  20.8 

9  12    2.3 

9  12  37.5 


3464 
9478 
9473 
9.767 
9.660 
9453 
9.447 
9441 


9.198 
9491 
1.914 
1407 
1.701 
1495 
1.488 
1489 
1475 
1.168 
1469 
0456 
0450 
0.744 
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GREENWICH  MEAN  TIME. 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 

Hour. 

Rigb  t  Ascension. 

Biff,  for 
1  Minute. 

Declination. 

Diff.for 
1  Minute 

Hoar. 

Bight  Asosnsian. 

Diff.for 
1  Minute. 

Declination. 

Di&for 
1  Minute. 

SAI 

WRD1 

LY  25. 

MONDAY  27. 

h     m      § 

a 

O          l           II 

ii 

b     m      s 

• 

Oil* 

n 

0 

18  19  55.85 

9.9766 

S.19  12  37.5 

0.534 

0 

20    6  33.99 

9.1591 

8.17  42  49.1 

4.103 

1 

18  22  12.40 

S.9750 

19  13    6.4 

0.498 

1 

20    8  4&02 

9.1487 

17  38  40.4 

4.187 

2 

18  24  28.85 

9.9733 

19  13  28.9 

0.399 

2 

'    20  10  51.84 

9.1453 

17  34  26.7 

4470 

3" 

18  26  45.20 

9.9717 

19  13  45.1 

0417 

3 

20  13    0.46 

9.1490 

17  30    8.0 

4463 

4 

18  29     1.45 

9.9699 

19  13  55.0 

0.113 

4 

20  15    8.88 

9.1386 

17  25  44.3 

4.435 

5 

18  31  17.59 

9.9681 

19  13  58.7 

-  0.009 

5 

20  17  1709 

9.1359 

17  21  15.8 

4416 

6 

18  33  33.62 

3.9669 

19  13  56.1 

♦  0.095 

6 

20  19  25.10 

9.1317 

17  16  42.4 

4497 

7 

!8  35  49.54 

9.9644 

19  13  47.3 

0.199 

7 

20  21  32.90 

9.1983 

17  12    4.1 

.      4.677 

8 

18  38    5.35 

9.9695 

19  13  32.2 

0403 

8 

20  23  40.50 

9.1949 

17    7  21.1 

4.757 

9 

18  40  21.04 

9.9605 

19  13  10.9 

0.406 

9 

20  25  47.89 

9.1915 

17    2  33J3 

4436 

10 

18  42  36.61 

9.9584 

19  12  43.4 

0.509 

10 

20  27  55.08 

9.1181 

16  57  40.8 

4414 

11 

18  44  52.05 

2.9563 

19  12    9.8 

0.619 

II 

20  30    2.06 

9.1146 

16  52  43.7 

4491 

12 

18  47    7.37 

9.9549 

19  11  30.0 

0.714 

12 

20  32    8.83 

9.1111 

16  47  41.9 

5468 

13 

18  49  22.56 

9.9591 

19  10  44.1 

0.816 

13 

20  34  15.39 

9.1076 

16  42  35.5 

5.144 

14 

18  51  37.62 

9.9498 

19    9  52.1 

0419 

14 

20  36  21.74 

9.1049 

16  37  24.6 

5419 

15 

18  53  52.54 

9.9476 

19    8  53.9 

1490 

15 

20  38  27.89 

9.1007 

16  32    95 

5494 

16 

18  56    7.33 

9.9453 

19    7  49.7 

1.191 

16 

20  40  33.83 

9.0979 

16  26  49.3 

5468 

17 

18  58  21.98 

2.9499 

19    6  39.4 

1499 

17 

20  42  39.56 

9.0937 

16  21  25.0 

6.443 

18 

19    0  36.48 

9.9405 

19    5  23.1 

1499 

18 

20  44  45.06 

94909 

16  15  565 

5416 

19 

19    2  50.84 

9.9381 

19    4    0.8 

1.499 

19 

20  46  50.39 

9.0668 

16  10  23.0 

5488 

20 

19    5    5.05 

9.9356 

19    2  32^ 

1.591 

20 

20  48  55.50 

9.0833 

16    4  45.6 

6.658 

21 

19    7  19.11 

9.9331 

19    0  58.3 

1.690 

21 

20  51     0.39 

9.0798 

15  59    4.0 

5.798 

22 

19    9  33.02 

2.9306 

18  59  18.1 

1.719 

22 

20  53    5.07 

9.0763 

15  53  16.2 

5.799 

23 

19  11  46.77 

81 

94978 

JNDA1 

S.18  57  32.0 

r  26. 

1417 

23 

20  55    9.55 
TD 

94799 

BSDA 

S.15  47  28.1 
Y  28. 

5470 

0 

19  14    0.36  1 

94959 

S.18  55  40.1 

1414 

0 

20  57  13.82 

9.0694 

S.15  41  33£ 

5439 

1 

19  16  13.80 

94998 

18  53  42.3 

9411 

1 

20  59  17.88 

94660 

15  35  35.4 

6407 

2 

19  18  27.07 

9.9199 

18  51  38.7 

9.108 

2 

21     1  21.74 

94696 

15  29  33.0 

6.074 

3 

19  20  40.18 

94171 

18  49  29.3 

9406 

3 

21    3  25.39 

94591 

15  23  26.5 

6.141 

4 

19  22  53.12 

S4149 

18  47  14.1 

9401 

4 

21    5  28.83 

94557 

15  17  16.0 

6407 

5 

19  25    5.89 

94114 

18  44  53.2 

9496 

5 

21    7  32.07 

94593 

15  11     1.6 

6.979 

6 

19  27  18.49 

94086 

18  42  26.6 

9.491 

6 

21    9  35.11 

9.0489 

15    4  43.3 

6437 

7 

19  29  30.92 

94057 

18  39  54.3 

9485 

7 

21  11  37.94 

94455 

14  58  21.1 

6.409 

8 

19  31  43.17 

94097 

18  37  16.4 

9479 

8 

21  13  40.57 

9.0499 

14  51  55.1 

6.465 

9 

19  33  55.24 

9.1997 

18  34  32.8 

9.779 

9 

21  15  43.00 

9.0388 

14  45  25.3 

8498 

10 

19  36    7.14 

9.1968 

18  31  43.7 

9.864 

10 

21  17  45.23 

94354 

14  38  51.7 

6499 

11 

19  38  18.86 

9.1937 

18  28  49.1 

9457 

11 

21  19  4755 

9.0390 

14  32  14.5 

6451 

12 

19  40  30.39 

9.1907 

18  25  48.9 

3.049 

12 

21  21  49.07 

94987 

14  25  33.6 

6.719 

13 

19  42  41.74 

9.1876 

18  22  435 

3.140 

13 

21  23  50.69 

94954 

14  18  49.0 

6.779 

14 

19  44  52.90 

9.1845 

18  19  32.1 

3430 

14 

21  25  52.12 

9.09^9 

14  12    0.9 

6439  " 

15 

19  47    3.88 

9.1814 

18  16  15.6 

3490 

15 

21  27  53.35 

94189 

14    5    95 

6491 

16 

19  49  14.67 

9.1789 

18  12  53.7 

3.409 

16 

21  29  54.39 

9.0157 

13  58  14.0 

6449 

17 

19  51  25.27 

9.1750 

18    9  26.5 

3.498 

17 

21  31  55.23 

94194 

13  51  15.4 

7466 

18 

19  53  35.67 

9.1718 

18    5  53.9 

3486 

18 

21  33  55.88 

94099 

13  44  1&3 

7463 

19 

19  55  45.88 

9.1686 

18    2  16.1 

3474 

19 

21  35  56.34 

9.0061 

13  37    7.8 

7.119 

20 

19  57  55.90 

9.1663 

17  58  33.0 

3.769 

20 

21  37  56.61 

94098 

13  29  59.0 

7.174 

21 

20    0    5.72 

9.1690 

17  54  44.7 

3448 

21 

21  39  56.68 

1.9996 

13  22  46.9 

7499 

22 

20    2  15.34 

9,1587 

17  50  51.3 

S433 

22 

21  41  56.56 

14965 

13  15  31.5 

7484 

23 

20    4  24.76 

9,1554 

17  46  52.7 

4418 

23 

21  43  5656 

1.9935 

13    8  12£ 

7438 

L24 

20    6  33.99 

9J591 

a  17  42  49.1 

4J03 

24 

21  45  55.78 

14904 

S.13    0  50.9 

7491 
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GREENWICH  MEAN  TIME. 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 

Hoar. 

Bight  Aacenskm. 

Diff.for 
1  Minute. 

Declination. 

Din*,  for 
1  Minute. 

Hour. 

Bight  Ascension. 

Diff.for 
1  Minute. 

Declination. 

Diftfor 
1  Minute. 

WEI 

)NESD 

►AY  29. 

FRIDAY  31. 

h     m      •      1 

• 

Oil* 

./ 

h    m     ■ 

8 

o     .     /         // 

it 

0 

21  45  55.78 

1.9904 

S.  13    0  50.9 

7.391 

0 

23  18  32.47 

1.8831 

S.  6  16  51.6 

9.917 

1 

21  47  55.11 

1.9673 

12  53  25.9 

7.443 

1 

23  20  25.42 

1.8819 

6    7  37.8 

9.949 

2 

21  49  54.26 

1.9843 

12  45  57.8 

7.494 

2 

23  22  18.30 

1.6808 

5  58  22.6 

9.965 

3 

21  51  53.23 

1.9813 

12  38  26.6 

7.546 

3 

23  24  11.11 

1.6797 

5  49  ao 

9486 

4 

21  53  52.02 

1.9784 

12  30  tea 

7.596 

4 

23  26    3.86 

1.8786 

5  39  48.0 

9.311 

5 

21  55  50.64 

1.9755 

12  23  15.1 

7.645 

5 

23  27  56.54 

1.8775 

5  30  28.7 

9433 

6 

21  57  49.08 

1.9736 

12  15  34.9 

7.694 

6 

23  29  49.16 

1.8766 

5  21    8.0 

9455 

7 

21  59  47.35 

1.9897 

12    7  51.8 

7.743 

7 

23  31  41.73 

1.8757 

5  11  46.1 

9476 

8 

22    1  45.44 

1.9668 

12    0    5.8 

7.791 

8 

23  33  34.24 

1.8748 

5    2  22.9 

9497 

9 

22    3  43.36 

1.9640 

11  52  16.9 

7.838 

9 

23  35  26.70 

1.8739 

4  52  58.5 

9.417 

10 

22    5  41.12 

1.9612 

11  44  25.2 

7.885 

10 

23  37  19.11 

1.8739 

4  43  32.9 

9.436 

11 

22    7  38.71 

1.9584 

1 1  36  30.7 

7.931 

11 

23  39  11.48 

1.8794 

4  34    6.2 

9.455 

12 

22    9  36.13 

1.9557 

11  28  33.5 

7.976 

12 

23  41     3.80 

1.8717 

4  24  38,3 

9.474 

13 

22  11  33.39 

1.9530 

1 1  20  33.6 

8.091 

13 

23  42  56.08 

1.8711 

4  15    9.3 

9.491 

14 

22  13  30.49 

1.9503 

11  12  31.0 

8.065 

14 

23  44  48.33 

1.8706 

4    5  39.3 

9  JOS 

15 

22  15  27.43 

1.9477 

11     4  25.8 

8.108 

15 

23  46  40.55 

1.8701 

3  56    8.3 

9.595 

T6 

22  17  24.22 

1.9459 

10  56  18.0 

8.151 

16 

23  48  32.74 

1.8696 

3  46  36.3 

9443 

17 

22  19  20.85 

1.9496 

10  48    7.7 

8.193 

17 

23  50  24.% 

14691 

3  37    3^ 

9468 

18 

22  21  17.33 

1.9401 

10  39  54.8 

8.935 

18 

23  52  17.03 

14687 

3  27  29.3 

9474 

19 

22  23  13.66 

1.9376 

10  31  39.5 

8.976 

19 

23  54    9.14 

14684 

3  17  54.4 

'      9468 

20 

22  25    9.84 

1.9359 

10  23  21.7 

8^17 

20 

23  56    1.24 

14689 

3    8  18.7 

9409 

21 

22  27    5.88 

1.9397 

10  15     1.5 

8.357 

21 

23  57  53.32 

1.8679 

2  58  42.2 

9415 

22 

22  29    1.77 

1.9303 

10    6  38.9 

&396 

22 

23  59  45.39 

1.8678 

2  49    4.9 

9499 

23 

22  30  57.52 

1.9380 

S.  9  58  14.0 

8.434 

23 

0    1  37.45 

14677 

S.  2  39  26.7 

9443 

TH1 

JRSD^ 

LY  30. 

a 

1ATUEDAY,  JANUARY  1,  1 

887. 

0 
1 

22  32  53.13 
22  34  48.60 

1.9957 
1.9934 

S.  9  49  46.8 
9  41  17.3 

8.479 
8410 

0 

|     0    3  29.51  |    1.8676  |8.  2  29  47.7 

9456 

2 

22  36  43.94 

1.9919 

9  32  45.6 

8447 

3 

22  38  39.15 

1.9191 

9  24  11.7 

8483 

4 

mm 

22  40  34.23 

1.9169 

9  15  35.6 

8j619 

5 

22  42  29.18 

1.9148 

9    6  57.4 

8464 

PHASES  OP  THE  MOON 

» 

6 

22  44  24.01 

1.9197 

8  58  17.1 

8.689 

7 
8 

22  46  18.71 
22  48  1330 

1.9107 
1.9068 

8  49  34.7 
8  40  50.3 

8.793 
8.756 

9 

22  50    7.77 

1.9068 

8  32    3.9 

8.789 

d       h 

m 

10 

22  52    2.12 

1.9049 

8  23  15.6 

8499 

}>  First  Quarter     .  Dec      3      2    ! 

2SJ0 

11 

22  53  56.36 

1.9031 

8  14  25.3 

8454 

O  Full  Moon     ....    10    21    . 

9X2 

12 
13 

22  55  50.49 
22  57  44.51 

1.9013 
1.8995 

8    5  33.1 
7  56  39.1 

8485 
8415 

<fj  Last  Quarter.    .    .    .    17     18 

39.1 

14 

22  59  38.43 

1.8978 

7  47  43.3 

8446 

•  New  Moon     ....    24    21 

54.7 

15 
16 

23    1  3235 
23    3  25.97 

1.8989 
1.8945 

7  38  45.6 
7  29  46.2 

8476 
9.004 

17 

23    5  19.59 

1.8999 

7  20  45.1 

9.033 

d        h 

<T  Apogee.    .    .    .  Dee.     3     &9 

18 
19 

23    7  13.12 
23    9    6.56 

1 .8914 

1    flflftfl 
ImXW 

7  11  42.3 
7    2  37.8 

9.061 
94)66 

20 

23  10  59.91 

1.8884 

6  53  31.7 

9.115 

21 
22 

23  12  53.17 
23  14  46,35 

14870 
14857 

6  44  24.0 
6  35  14.7 

9.149 
9.167 

C  Apogee 81     03 

23 

23  16  39.45 

1«WI  1 

6  26    3.9 

9.199 

1* 

23  18  32.47 

1.8831 

S.  6  16  51.6 

1       9.917 
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XIII. 


GREENWICH  MEAN  TIME. 

LUNAK  D18TANCE8. 

• 

1 

Name  and  Direction 
of  Object. 

Noon. 

P.L. 

of 

Diff. 

HI*. 

P.L. 

of 
Diff. 

Vfl>. 

P.L. 

of 

Diff. 

IX*- 

P.L. 

of 

Diff 

Sun 

W. 

O          1        II 

67  14  23 

3409 

6§  36  29 

3417 

O         i       H 

69  58  26 

3495 

O           9       H 

71  20  14 

3439 

Ma&s 

W. 

34  22  37 

3347 

35  45  54 

3351 

37    9    6 

3356 

38  32  13 

3361 

a  Arietls 

E. 

79  30  27 

3159 

78    3  20 

3161 

76  36  24 

3170 

75    9  39 

3179  j 

Aldebaran 

E. 

111  44    6 

3006 

110  14     1 

3013 

108  44    5 

3090 

107  14  17 

3096 

2 

Son 

W. 

78    7  25 

3461 

79  28  33 

3464 

80  49  37 

3468 

82  10  37 

3471 

Mars 

W. 

45  26  34 

3379 

46  49  14 

3389 

48  11  51 

3384 

49  34  26 

3386 

a  Antilles 
aAnetis 

W. 

39  34  42 

4483 

40  38  49 

4409 

41  44    8 

4399 

42  50  34 

4961 

E. 

67  58  28 

3990 

66  32  42 

3998 

65    7    6 

3936 

63  41  40 

3944 

Aldebaran 

E. 

99  47  12 

3054 

98  18    6 

3058 

96  49    5 

3061 

95  20    8 

3065 

3 

Sun 

W. 

88  54  55 

3479 

90  15  43 

3480 

91  36  30 

3479 

92  57  18 

3478 

Mars 

W. 

56  26  56 

3389 

57  49  25 

3388 

59  11  55 

3387 

60  34  26 

3386 

a  AquilflB 
a  Anetis 

W. 

48  36  47 

4005 

49  48  22 

3964 

51     0  37 

3996 

52  13  30 

3899 

E. 

56  3(3  38 

3981 

55  12    4 

3988 

53  47  38 

3995 

52  23  21 

3304 

Aldebaran 

E. 

87  56    6 

3079 

86  27  22 

3079 

84  58  38 

3071 

83  29  53 

3070 

4 

Sun 

W. 

99  41  48 

3464 

101    2  52 

3461 

102  24    0 

3455 

103  45  14 

3450 

Mars 

W. 

67  27  42 

3370 

68  50  33 

3365 

70  13  29 

3359 

71  36  32 

3354 

a  Aquilee 

W. 

58  26    3 

3746 

59  42    1 

3793 

60  58  24 

3699 

62  15  12 

3677 

aArietis 

E. 

45  24  30 

3359 

44     1  19 

3365 

42  38  22 

3379 

41  15  41 

3393 

Aldebaran 

E. 

76    5  39 

3058 

74  36  38 

3054 

73    7  32 

3050 

71  38  21 

3044 

5 

Sun 

W. 

110  33    3 

3417 

111  55    0 

9409 

113  17    6 

3400 

114  39  22 

3399 

Mars 

W. 

78  33  31 

3319 

79  57  20 

3311 

81  21  19 

3309 

82  45  28 

3994 

or  AquilflB 

W. 

68  44  55 

3576 

70    3  55 

3558 

71  23  15 

3541 

72  42  54 

3593 

Fomalhaut 

W. 

35  52  52 

3999 

37    4  39 

3919 

38  17  40 

3859 

39  31  49 

3791 

Aldebaran 

E. 

64  10  40 

3014 

62  40  44 

3005 

61  10  38 

9997 

59  40  22 

9989 

6 

Sun 

W. 

121  33  20 

3343 

122  56  42 

3339 

124  20  17 

3390 

125  44    5 

3309 

a  AquilflB 

W. 

79  25  49 

3443 

80  47  17 

3499 

82    9    1 

3414 

83  31    2 

3400 

Fomalhaut 

W. 

45  57    7 

3545 

47  16  41 

3506 

48  36  59 

3468 

49  57  59 

3439 

a  Peirasi 
Aldebaran 

W. 

32  57    9 

4140 

34    632 

4038 

35  17  34 

3946 

3630    7 

3863 

E. 

52    6  16 

9949 

50  34  50 

9931 

49    3  10 

9990 

47  31  17 

9909 

Saturn 

E. 

95  34  31 

9997 

94    2  47 

9916 

92  30  49 

9905 

90  58  37 

9894 

Pollux 

E. 

96    3    9 

3006 

94  33    4 

9996 

93    246 

9966 

91  32  15 

9974 

7 

Fomalhaut 

W. 

56  52  24 

3978 

58  17    1 

•MA 

59  42    9 

WMMt 

61    7  48 

3900 

aPegasi 

W. 

42  52    3 

3541 

44  11  42 

3490 

45  32  17 

3443 

46  53  45 

3399 

Aldebaran 

E. 

39  48    7 

9848 

38  14  42 

9836 

36  41     1 

9693 

35    7    3 

9810 

Saturn 

E. 

83  13  55 

9835 

81  40  12 

9891 

80    6  12 

9609 

78  31  56 

9795 

Pollux 

E. 

83  55  59 

9914 

82  23  58 

9909 

80  51  42 

9690 

79  19  10 

9876 

8 

Fomalhaut 

W. 

68  23  16 

3086 

69  51  43 

3065 

71  20  96 

3046 

72  49  53 

3095 

aPegaei 

W. 

53  52  46 

3913 

55  18  40 

3189 

56  45  11 

3159 

58  12  18 

3193 

Saturn 

E. 

70  36  12 

9799 

69    0  10 

9714 

67  23  49 

9701 

65  47  10 

9687 

Pollux 

E. 

71  32  27 

9815 

69  58  18 

9809 

68  23  53 

9790 

66  49  12 

9777 

Regulus 

E. 

107  20  16 

9749 

105  44  32 

9798 

104'  8  29 

9714 

102  32    8 

9700  1 

9 

Fomalhaut 

W. 

80  22  14 

9935 

81  53  48 

9919 

83  25  43 

9909 

84  57  59 

9887 

aPegasi 
a  Anetis 

W. 

65  36  14 

9995 

67    633 

9973 

68  37  20 

9951 

70    8  34 

9930 

W. 

23  10    9 

3688 

24  27    9 

3547 

25  46  41 

3499 

27    8  25 

3397  j 

1 
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-,  1     

GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES. 

• 

Nam*  and  Direction 

Midnight. 

P.L. 
of 

XV*. 

P.L. 
of 

xvnp>- 

P.L. 
of 

xxi*. 

P.L. 
of 

i 

OI   VfUJOOt* 

Diff. 

Diff. 

to        /       it 

75  24  53 

Diff. 

Diff. 

Sun 

W. 

O            1         II 

72  41  54 

3438 

O           ill 

74    3  27 

3445 

3451 

Q            1         li 

76  46  12 

3456 

Mars 

W. 

39  55  14 

3365 

41   18  10 

3369 

42  41     2 

3379 

44    3  50 

3376 

a  Arietis 

E. 

73  43    5 

3188 

72  16  41 

.3196 

70  50  27 

3904 

69  24  23 

3919 

Aldebaran 

E. 

105  44  37 

3033 

104  15    5 

3039 

102  45  41 

3045 

101   16  23 

3050 

2 

Sun 

W. 

83  31  33 

3474 

84  52  26 

3476 

86  13  17 

3478 

87  34    6 

3478 

Mars 

W. 

50  56  59 

3387 

52  19  30 

3388 

53  42    0 

3390 

55    4  28 

3300 

a  Aquilee 

W. 

43  58    3 

4900 

45    6  29 

4145 

46  15  47 

4095 

47  25  54 

4047 

a  Arietis 

E. 

62  16  23 

3951 

60  51  14 

3958 

59  26  13 

3965 

58     1  21 

3973 

Aldebaran 

E. 

93  51   15 

3067 

92  22  25 

3069 

90  53  37 

3070 

89  24  51 

3071 

3 

Suif 

W. 

94  18    7 

3476 

95  38  58 

3473 

96  59  52 

3471 

98  20  48 

3468 

1 

Mars 

W. 

61  56  59 

3383 

63  19  35 

3380 

64  42  14 

3378 

66    4  56 

3374 

aAquila? 

W. 

53  26  58 

3859 

54  40  59 

3899 

55  55  31 

3800 

57  10  33 

3773 

a  Arietis 

E. 

50  59  14 

3313 

49  35  17 

3391 

48  11  30 

3331 

46  47  54 

3341 

Aldebaran 

E. 

82     1     7 

3069 

80  32  19 

3067 

79    3  29 

3065 

77  34  36 

3061 

4 

Sun 

W. 

105    6  34 

3445 

106  28    0 

3438 

107  49  33 

3431 

109  11  14 

3494 

Mars 

W. 

72  59  41 

3348 

74  22  57 

3349 

75  46  20 

3335 

77    9  51 

3397 

a  Aquilae 

W. 

63  32  24 

3655 

64  49  59 

3635 

66    7  56 

3614 

67  26  15 

3595 

a  Arietis 

E. 

39  53  17 

3410 

38  31   12 

3430 

37    9  29 

3459 

35  48  11 

3478 

Aldebaran 

E. 

70    9    3 

3039 

68  39  39 

3033 

67  10    7 

3097 

65  40  28 

3090 

5 

Sun 

W. 

116    1  48 

3383 

117  24  24 

3373 

118  47  11 

3363 

120  10  10 

3353 

Mars 

W. 

84    9  47 

3084 

85  34  17 

3974 

86  58  59 

3963 

88  23  54 

3953 

a  Aquilce 

W. 

74    2  53 

3506 

75  23  10 

3490 

76  43  45 

3474 

78    4  38 

3458 

Fomalhaut 

W. 

40  47     1 

3733 

42    3  13 

3681 

.    43  20  20 

3633 

44  38  19 

3587 

Aldebaran 

E. 

58    9  56 

9981 

56  39  19 

9971 

55    8  30 

9069 

53  37  29 

9959 

i 
6 

Sun 

W. 

127    8    6 

3997 

128  32  21 

3985 

129  56  50 

3973 

131  21  33 

3981 

• 

o  Aquilae 

W. 

84  53  19 

3388 

86  15  52 

3379 

87  38  40 

3359 

89     1  43 

3347 

i 

Fomalhaut 

W. 

51  19  39 

3399 

52  41  57 

3367 

54    4  51 

3337 

55  28  20 

3306 

a  Pegasi 
Aldebaran 

W. 

37  44    4 

3788 

38  59  19 

3718 

40  15  47 

3654 

41  33  23 

3595 

E. 

45  59    9 

9898 

44  26  47 

9885 

42  54    9 

9873 

41  21   16 

9861 

Saturn 

E. 

89  26  11 

9883 

87  53  30 

9871 

86  20  34 

9859 

84  47  22 

9847 

i 

Pollux 

E. 

90     1  30 

9969 

88  30  30 

9950 

86  59  15 

9939 

85  27  45 

9996 

7 

Fomalhaut 

W. 

62  &3  57 

3176 

64    0  &5 

3153 

65  27  41 

3199 

66  55  15 

3107 

! 

a  Pegasi 

W. 

48  16    3 

3357 

49  39    9 

3319 

51     2  59 

3989 

52  27  32 

3947 

i 

Aldebaran 

E. 

33  32  48 

9797 

31  58  16 

9783 

30  23  26 

9769 

28  48  18 

9756 

Saturn 

E. 

76  57  22 

9789 

75  22  31 

9760 

73  47  23 

9756 

72  11  57 

9741 

Pollux 

E. 

77  46  21 

9864 

76  13  16 

9859 

74  39  56 

9840 

73    6  20 

9897 

8 

Fomalhaut 

W. 

74  19  35 

3005 

75  49  41 

9987 

77  20  10 

9060 

78  51     1 

9959 

a  Pegasi 

W. 

59  40    0 

3095 

61     8  16 

3069 

62  37    4 

3043 

64    6  24 

3018 

Saturn 

E. 

64  10  13 

9673 

62  32  57 

9660 

60  55  23 

9646 

59  17  30 

9639 

Pollux 

E. 

65  14  14 

9766 

63  39     1 

9754 

62    3  33 

074S 

60  27  49 

9739 

» 

Regultis 

E. 

100  55  28 

9686 

99  18  30 

9679 

97  41  13 

9658 

96    3  37 

9645 

9 

Fomalhaut 

W. 

86  30  35 

9873 

88    3  29 

9869 

89  36  41 

9845 

91  10  10 

9833 

a  Pegasi 
a  Arietis 

W. 

71  40  15 

9910 

73  12  21 

9801 

74  44  51 

9673 

76  17  44 

S656 

W. 

28  32    5 

3939 

29  57  28 

3161 

31  24  23 

3604 

32  52  40 

3034 

/ 

V 
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XV. 


GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES. 

9 

Nmbo  Mid  Direction 
of  Objoet. 

Noon. 

P.L. 
of 

Diff. 

np». 

P.L. 

of 

Diff. 

VI*. 

P.L. 
of 

Dlff. 

IX* 

P.L. 

of 

Diff. 

Saturn 

E. 

O           /        It 

57  39  19 

S618 

O          /     „  It 

56    0  49 

9605 

O           1        II 

5422    1 

9599 

5§  42  55 

9579 

Pollux 

E. 

58  51  51 

9790 

57  15  38 

9710 

55  39  11 

9700 

54    2  31 

9691 

Regulus 

E. 

94  25  43 

9631 

92  47  30 

9617 

91    8  58 

9603 

89  30    7 

9589 

10 

Fomalhaut 

W. 

92  43  55 

9891 

94  17  56 

9809 

95  52  12 

9798 

97  26  42 

9789 

a  Pegani 

W. 

77  50  59 

9639 

79  24  36 

9893 

80  58  34 

9807 

82  32  53 

9799 

a  Arietis 

W. 

34  22  11 

9960 

35  52  49 

9939 

37  24  27 

SBoo 

38  57    1 

9649 

Saturn 

E. 

44  22  57 

9516 

42  42    6 

9504 

41     0  58 

9499 

39  19  34 

9481 

Pollux 

E. 

45  56  18 

9653 

44  18  35 

9649 

42  40  46 

9646 

41    2  53 

9644 

Regulus 

E. 

81  11  15 

9594 

79  30  35 

9511 

77  49  37 

9498 

76    8  21 

9486 

11 

a  Arietis 

W. 

46  51  19 

9694 

48  28    7 

9670 

50    5  27 

9648 

51  43  17 

9696 

Saturn 

E. 

30  48  51 

9433 

29    6    3 

9494 

27  23    3 

9417 

25  39  53 

9419 

Regulus 

E. 

67  37  52 

9499 

65  54  59 

9419 

64  11  51 

9406 

62  28  28 

9396 

12 

a  Arietis 

W. 

59  59    2 

9541 

61  39  18 

9597 

63  19  54 

9514 

65    0  48 

9509 

Aldebaran 

W. 

26  20    2 

9354 

28    4  43 

9346 

29  49  36 

9339 

31  34  39 

9331 

Regulus 

E. 

53  48    9 

9354 

52    3  28 

9346 

50  18  35 

9338 

48  33  31 

9331 

Spica 

E. 

107  25  55 

9380 

105  41  51 

9371 

103  57  34 

9363 

102  13    6 

9356 

13 

a  Arietis 

W. 

73  29    8 

9454 

75  11  26 

9446 

76  53  55 

9440 

78  36  33 

9433 

Aldebaran 

W. 

40  22  23 

9300 

42    8  22 

9996 

43  54  27 

9991 

45  40  39 

9987 

Regulus 

E. 

39  45  49 

9309 

37  59  52 

9996 

36  13  47 

9999 

34  27  36 

9987 

Spica 

E. 

93  28  17 

9394 

91  42  53 

9390 

89  57  22 

9315 

88  11  44 

9311 

Jupiter 

E. 

100  48  11 

9360 

99    3  39 

9355 

97  18  59 

9350 

95  34  12 

9346 

14 

cr  Arietis 

W. 

87  11  35 

9413 

88  54  51 

9410 

90  38  11 

9409 

92  21  33 

9408 

Aldebaran 

W. 

54  33    3 

9971 

56  19  45 

9968 

58    6  31 

9967 

59  53  19 

9966 

Spica 

E. 

79  22  17 

9996 

77  36  12 

9994 

75  50    4 

9993 

74    3  54 

9991 

Jupiter 

E. 

86  48  55 

9330 

85    3  39 

9397 

83  18  19 

9395 

81  32  56 

9394 

Sun 

E. 

139  36    8 

9699 

137  57  52 

9694 

136  19  30 

9691 

134  41    3 

9617 

15 

Aldebaran 

W. 

68  47  43 

9969 

70  34  38 

9969 

72  21  a3 

9963 

74    8  27 

9964 

Pollux 

W. 

26  30    4 

9585 

28    9  20 

9550 

29  49  24 

9591 

31  30    8 

9497 

Saturn 

W. 

26    1  47 

9971 

27  48  29 

9968 

29  a5  16 

9965 

31  22    7 

9963 

Spica 

E. 

65  12  50 

9991 

63  26  38 

9993 

61  40  28 

9995 

59  54  21 

9997 

Jupiter 

E. 

72  45  38 

2321 

71    0    9 

9391 

69  14  40 

93S9 

67  29  12 

9393 

8un 

E. 

126  27  51 

9607 

124  49    6 

9607 

123  10  20 

9606 

121  31  33 

9605 

16 

Aldebaran 

W. 

83    2  36 

9970 

84  49  19 

9979 

86  36    0 

9974 

88  22  38 

9977 

Saturn 

W. 

40  16  43 

9963 

42    3  37 

9964 

43  50  30 

9965 

45  37  21 

9966 

Pollux 

W. 

40    0  39 

9433 

41  43  41 

9415 

43  26  54 

9408 

45  10  17 

9409 

Spica 

E. 

51     4  36 

9311 

49  18  53 

8315 

47  33  16 

9390 

45  47  46 

9395 

Jupiter 

E. 

58  42  19 

9331 

56  57    4 

9333 

55  11  52 

9335 

53  26  44 

9337 

Sun 

E. 

113  17  46 

9610 

111  39    5 

9619 

110    0  26 

9614 

108  21  50 

9615 

17 

Aldebaran 

W. 

97  14  50 

9990 

99    1     4 

9994 

100  47  13 

9397 

102  33  17 

9300 

Saturn 

W. 

54  30  55 

9978 

56  17  27 

9980 

58    3  56 

9983 

59  50  21 

4986 

Pollux 

W. 

53  48  49 

3388 

55  32  41 

9387 

57  16  35 

9386 

59    0  30 

9386 

Regulus 
Spica 

W. 

17    7  41 

9993 

18  53  51 
35  17  53 

9996 

20  39  57 

9998 

22  25  59 

9309 

E. 

37    2  24 

9361 

9370 

33  33  35 

9381 

31  49  33 

9393 

Jupiter 

E. 

44  42    8 

9355 

42  57  29 

9359 

41  12  55 

9364 

39  28  28 

9398 

XVI 
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GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES. 

of  the 
omth. 

Nam*  Mid  Direction 

Midnight. 

P.L. 
of 

XV*. 

P.L. 

of 

xvni* 

P.L. 
of 

XXI* 

P.L. 
of 

*" 

Ol   V/DJOOli. 

Diff. 

Diff. 

Diff. 

Diff. 

9 

Saturn 

E. 

0           /        // 

51    3  31 

8666 

O           1         II 

49  23  49 

9653 

O           i         /' 

47  43  49 

9540 

46    3  32 

9587 

Pollux 

E. 

52  25  39 

9689 

50  48  35 

9673 

49  11   19 

9666 

47  33  53 

9659 

Regulus 

E. 

87  50  57 

9S76 

86  11  29 

9569 

84  31  42 

9549 

82  51  37 

2537 

i 
i 

10 

Fomalhatit 

W. 

99     1  24 

9780 

100  36  18 

9771 

102  11  24 

9763 

103  46  40 

9756  1 

a  Pegasi     * 
a  Arietis 

W. 

84    7  31 

9779 

85  42  26 

9766 

87  17  38 

9754 

88  53    6 

9749  | 

W. 

40  30  25 

9813 

42    4  36 

9779 

43  39  31 

9749 

45  15    6 

9790  J 

Saturn 

E. 

37  37  54 

9470 

a5  55  59 

9460 

34   13  50 

9450 

32  31  27 

9441 

Pollux 

E. 

39  24  58 

9643 

37  47    2 

9645 

36    9    8 

9649 

34  31  19 

9666 

Regulus 

E. 

74  26  48 

9474 

72  44  58 

9469 

71     2  52 

9451 

69  20  30 

9440 

11 

a  Arietis 

W. 

53  21  36 

9607 

55    0  22 

9588 

56  39  33 

9579 

58  19    7 

9556 

Saturn 

E. 

23  56  35 

9407 

22  13  10 

9404 

20  29  41 

9403 

18  46  10 

9405 

Regulus 

E. 

60  44  51 

9389 

59     1     0 

9380 

57  16  56 

9371 

55  32  39 

9369 

12 

or  Arietis 

W. 

66  41  59 

9490 

68  23  26 

9480 

70    5    7 

9471 

71  47     1 

9469 

Aldebaran 

W. 

33  19  53 

9394 

35    5  17 

9318 

36  50  50 

9319 

38  36  32 

9306 

Regulus 

E. 

46  48  17 

9394 

45    2  53 

9318 

43  17  20 

9319 

41  31  38 

9307 

Spica 

E. 

100  28  27 

9348 

98  43  38 

9349 

96  58  40 

9336 

96  13  33 

9330 

13 

a  Arietis 

W. 

80  19  20 

9498 

82    2  15 

9494 

83  45  16 

9419 

85  28  23 

9416 

Aldebaran 

W. 

47  26  57 

9983 

49  13  21 

9980 

50  59  50 

9977 

52  46  24 

9973 

Regulus 
Spica 

E. 

32  41  18 

9984 

30  54  55 

9981 

29    8  27 

9977 

27  21  54 

9974 

E. 

86  26     1 

9307 

84  40  12 

9304 

82  54  18 

9300 

81    8  19 

9998 

Jupiter 

E. 

93  49  19 

9349 

92    4  20 

9338 

90  19  16 

9335 

88  34    8 

9339 

14 

a  Arietis 

W. 

94    4  56 

9408 

95  48  20 

9408 

97  31  44 

9408 

99  15    8 

9400 

Aldebaran 

W. 

61  40    9 

9964 

63  27    1 

9964 

65  13  54 

9963 

67    0  48 

9969 

Spica 

E. 

72  17  42 

9991 

70  31  29 

9991 

68  45  16 

9991 

66  59    3 

9991 

Jupiter 

E. 

79  47  31 

9399 

78    2    4 

9399 

76  16  36 

9391 

74  31     7 

9391 

Sun 

E. 

133    2  31 

9614 

131  23  55 

9619 

129  45  16 

9610 

128    6  34 

9609 

15 

Aldebarnn 

W. 

75  55  20 

9964 

77  42  12 

9966 

79  29    2 

9967 

81  15  50 

9968 

Pollux 

W. 

33  11  25 

9477 

34  53  10 

9460 

36  35  20 

9445 

38  17  51 

9433 

Saturn 

W. 

33    9    1 

9969 

34  55  56 

9969 

36  42  52 

9969 

38  29  48 

9969 

Spica 

E. 

58    8  17 

9999 

56  22  16 

9301 

54  36  18 

9304 

52  50  25 

9307 

Jupiter 

E. 

65  43  46 

9394 

63  58  21 

9395 

62  12  58 

9396 

60  27  37 

9398 

Sun 

E. 

119  52  45 

9606 

118  13  58 

9607 

116  35  12 

9808 

114  56  28 

9610 

16 

Aldebaran 

W. 

90    9  12 

9979 

91  55  42 

9981 

93  42    9 

9984 

95  28  32 

9987 

Saturn 

W. 

47  24  10 

9968 

49  10  56 

9970 

50  57  39 

9979 

52  44  19 

9975 

Pollux 

W. 

46  53  49 

9397 

48  37  28 

9394 

50  21  12 

9391 

52    4  59 

9389 

Spica 

E. 

44    2  23 

9331 

42  17    8 

9337 

40  32    3 

9344 

38  47    8 

9359 

Jupiter 

E. 

51  41  39 

9341 

49  56  39 

9344 

48  11  44 

S347 

46  26  53 

9351 

Sun 

E. 

106  43  16 

9618 

105    4  46 

9691 

103  26  19 

9694 

101  47  56 

9696 

17 

Aldebaran 

W. 

104  19  17 

9303 

106    5  12 

9307 

107  51     1 

9811 

109  36  45 

9314 

Saturn 

W. 

61  36  41 

9989 

63  22  56 

9999 

65    9    7 

9996 

66  55  13 

9300 

Pollux 

W. 

60  44  25 

9387 

62  28  19 

9387 

64  12  12 

9389 

65  56    2 

9391 

Regulus 
Spica 

W. 

24  11  56 

9305 

25  57  48 

9306 

27  43  36 

9311 

29  29  19 

9315 

E. 

30    5  48 

9407 

28  22  23 

9493 

26  39  21 

9449 

24  56  46 

9464 

Jupiter 

E. 

37  44    7 

9373 

35  59  53, 

9378 

34  15  47 

9384 

32  31  49 

9390 
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XVH 


GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES. 

• 
°8 

17 

Name  and  Direction 
of  Object. 

Noon. 

P.L. 

of 
Dtff. 

in*- 

P.L. 

of 

Dlff. 

VI* 

P.L. 

of 

Dlff. 

IX*. 

P.L. 

•f 

Dm 

Sun 

E. 

100    9  37 

9899 

98  31  22 

9639 

* 

96  53  11 

9836 

O          '         £ 

95  15    5 

6949 

18 

Saturn 

Pollux 

Regulus 

Jupitkr 

Sun 

W. 
W. 
W. 

E. 
E. 

68  41  13 
67  39  50 
31  14  56 
30  48    0 
87    5  49 

9903 
9393 
9319 
9390 
9659 

70  27    8 
69  23  35 
:*3    0  28 
29    4  20 
85  28  14 

9307 
9395 
9393 
9403 
9663 

72  12  57 
71     7  17 
34  45  54 
27  20  50 
83  50  44 

9311 
9397 
9397 
9419 
9667 

73  58  41 
72  50  56 
36  31   14 
25  37  32 
82  13  20 

93J5 
9400 
9331 
9490 
9678 

19 

Saturn 
Pollux 
Regulus 
Sun 

W. 
W. 
W. 
E. 

82  45  52 
81  28    3 
45  16  24 
74    7  56 

9336 
9417 
9353 
9696 

84  30  59 
as  11  13 
47    1    7 
72  31   11 

9340 
9499 
9357 
9701 

86  16    0 
84  54  17 
48  45  44 
70  54  32 

9345 

.    9496 

9369 

9706 

88    0  54 
86  37  15 
50  30  14 
69  18    0 

9349 
9430 
9366 

9719 

20 

Pollux 

Regulus 

Sun 

W. 
W. 
E. 

95  10  24 
59  10  59 
61  17  14 

9455 
9391 
9741 

96  52  40 
60  54  46 
59  41  28 

9469 
9396 
9747 

98  34  47 
62  38  26 
58    5  50 

9467 
9409 
9753 

100  16  46 
64  21  58 
56  30  20 

9474 
9407 
9760 

21 

Repulus 

Spica 

Sun 

W. 
W. 
E. 

72  57  40 
20    7  23 
48  35    4 

9436 
9633 
9795 

74  40  23 
21  45  33 
47    0  29 

9449 
9619 
9809 

76  22  58 
23  24  11 
45  26    4 

9448 

9596 
9611 

78    5  24 
25    3  11 
43  51  50 

9455 
9565 
9818 

22 

Regulus 

Spica 

Sun 

W. 
W. 

E. 

86  35  14 
33  20  45 
36    3  28 

9489 

VavO 

9668 

88  16  43 
35    0  26 
34  30  25 

9498 
9567 
9876 

89  58    2 
36  40    6 
32  57  35 

9503 
9569 
9887 

91  39  11 
38  19  43 
31  25    0 

9511 
9579 
9899 

26 

Sun 

Fomalhaut 

crPegasi 

W. 

E. 
E. 

13  14  16 
50  13  41 
64  45  30 

3366 

3318 
3173 

14  37  11 
48  49  50 
63  18  48 

3338 
3355 
3194 

16    0  38 
47  26  42 
61  52  32 

3390 
3394 

3917 

17  24  26 
46    4  19 
60  26  43 

3310 
3437 
3940 

27 

Sun 

Fomalhaut 
a  Pepsi 
a  Anetis 

W. 
E. 
E. 
E. 

24  24  53 
39  25  36 
53  25    1 
95  32  13 

3309 
3709 
3378 
3014 

25  48  54 
38    8  58 
52    2  19 
94    2  18 

3313 
3779 
3410 
3094 

27  12  50 
36  53  34 
50  40  14 
92  32  35 

3319 
3856 

3444 
3034 

28  36  39 
35  39  29 
49  18  47 
91     3    4 

3395 
3941 
3480 
3044 

28 

Sun 
crPegasi 
a  Anetis 

W. 

E. 
E. 

35  33  50 
42  42  36 
83  38  35 

3361 
3706 
3094 

36  56  51 
41  25  55 

82  10  18 

3369 
3769 
3104 

38  19  43 
40  10  13 
80  42  13 

3376 
3899 
3114 

39  42  27 
38  55  34 
79  14  20 

3384 
3889 
3194 

29 

Sun 

a  Aauilss 
a  Anetis 
Aldebaran 

W. 
W. 
E. 
E. 

46  33  59 

36  55  59 

71  57  56 

103  51  58 

3419 
4733 
3173 
3019 

47  55  54 

37  56  31 

70  31  15 

102  22    0 

3496 
4696 
3183 
3018 

49  V  41 

38  58  33 

69    4  46 

100  52  10 

3431 
4530 
3193 
3095 

50  39  22 
40     1  59 
67  38  29 
99  22  28 

3438 
4444 
3903 
3031 

30 

Sun 

aAquita 
a  Anetis 
Aldebaran 

W. 
W. 
E. 
E. 

57  26  12 
45  36  13 
60  29  57 
91  55  46 

3463 
4194 
3959 
3057 

58  47  18 
46  45  52 

59  4  49 
90  26  44 

3466 
4077 
3963 
306J 

60    8  20 
47  56  16 
57  39  54 
88  57  47 

3470 
4034 
3973 
3064 

61  29  18 
49    7  22 
56  15  11 
87  28  S3 

3479 
3993 
3983 
3067 

31 

Sun 

cr  Aquila? 
a  Anetis 
Aldebaran 

W. 
W. 
E. 
E. 

68  13  30 
55  11  51 
49  14  44 
80    5  12 

3480 
3836 

3341 
3076 

69  34  16 
56  26  16 
47  51  20 
78  36  33 

3480 
3811 
3354 
3077 

70  55    2 
57  41    7 
46  28  11 
77    7  55 

3480 
3788 
3367 
3077 

72  15  48 
58  56  22 
45    5  17 
75  39  17 

3480 
3765 
3389 
3076 

1 

xvm. 
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GREENWICH  MEAN  TIME. 

• 

• 

LUNAR  DI8TANCE8. 

• 

X*me  Mid  Dire 
of  Object. 

ction 

E. 

Midnight. 

P.L. 

of 
Diff. 

XV*. 

P.L. 

of 
.Diff. 

XVIIIb. 

P.L. 

of 

Diff. 

XXI*. 

P.L. 

of 

Diff. 

17 

Sun 

Of  37    'i 

9643 

O          l        ll 

91  59    8 

9646 

O           /         a 

90  21   16 

9651 

8^  43  30 

9655 

18 

Saturn 

W. 

75  44  19 

9318 

77  29  52 

9399 

79  15  19 

9397 

81     0  39 

8339 

Pollux 

W. 

74  34  31 

9403 

76  18     1 

9406 

78     1  27 

9410 

79  44  48 

9414 

Regit)  118 

W. 

38  16  28 

9335 

40     1  36 

9339 

41  46  38 

9344 

43  31  34 

2348 

Jupiter 

E. 

23  54  26 

9431 

22  11  35 

9449 

20  29    0 

9455 

18  46  44 

9479 

Sun 

E. 

80  36    3 

9677 

78  58  52 

9681 

77  21  47 

9686 

75  44  48 

9691 

19 

Saturn 

W. 

89  45  42 

9354 

91  30  23 

9359 

93  14  57 

9364 

94  59  23 

9369 

Pollux 

W. 

88  20    7 

9435 

90    2  52 

9440 

91  45  30 

9445 

93  28     1 

9450 

Regulii8 

W. 

52  14  37 

9371 

53  58  53 

9376 

55  43    2 

9381 

57  27    4 

9386 

Sun 

*. 

67  41  36 

9717 

66    5  19 

9793 

64  29  10 

9799 

62  53    8 

9735 

90 

Pollux 

W. 

101  58  36 

9480 

103  40  17 

9487 

105  21  49 

9493 

107    3  12 

9500 

ReguluH 

W. 

66    5  23 

9419 

67  48  40 

9419 

69  31  48 

9494 

71  14  48 

9430 

Sun 

E. 

54  54  59 

9766 

53  19  46 

9779 

51  44  42 

9780 

50    9  48 

9788 

21 

Regulu* 

W. 

79  47  41 

9461 

81  29  49 

9468 

83  11  47 

• 

9475 

84  53  35 

9489 

Spica 

W. 

26  42  26 

9577 

28  21  52 

9579 

30     1  26 

9568 

31  41     5 

9567 

Sun 

E. 

42  17  46 

9898 

40  43  54 

9836 

39  10  13 

9845 

37  36  44 

9655 

22 

Regiilun 

W. 

93  20    9 

9518 

95    0  57 

9596 

96  41  34 

9534 

96  22    0 

9543 

Spica 

W. 

39  59  17 

9575 

41  38  46 

9580 

43  18    9 

9585 

44  57  25 

9591 

Sun 

E. 

29  52  40 

9919 

28  20  36 

9996 

26  48  50 

9941 

25  17  23 

9957 

26 

Sun 

W. 

18  48  26 

3305 

20  12  32 

3303 

21  36  40 

3303 

23    0  48 

3306 

Fomalhant 

E. 

44  42  44 

3463 

43  22    1 

3539 

42    2  12 

3586 

40  43  22 

3645 

i 

a  Pegasi 

E. 

59     1  21 

3965 

57  36  28 

3991 

56  12    6 

3319 

54  48  17 

3348 

27 

Sun 

W. 

30    0  21 

3339 

31  23  56 

3338 

32  47  23 

3346 

34  10  41 

3354 

Fomalhant 

E. 

34  26  51 

4038 

33  15  49 

4144 

32    6  30 

4963 

30  59    3 

4398 

a  Pegasi 
a  Anetis 

E. 

47  58     1 

3519 

46  37  58 

3561 

45  18  41 

3606 

44    0  13 

3653 

E. 

89  33  46 

3054 

88    4  40 

3064 

86  35  46 

3073 

85    7    4 

3064 

28 

Sun 

W. 

41     5    2 

3391 

42  27  29 

3399 

43  49  47 

3406 

45  11  57 

3413 

a  Pega*i 
aArietiR 

E. 

37  42    3 

3963 

36  29  47 

4044 

&5  18  51 

4134 

34    9  22 

4935 

E. 

77  46  39 

3134 

76  19  11 

3143 

74  51  54 

3153 

73  24  49 

3163 

29 

Sun 

W. 

52    0  56 

3443 

53  22  24 

3448 

54  43  46 

3454 

56    5    2 

3459 

a  Aquila? 

W. 

41     6  41 

4366 

42  12  33 

4996 

43  19  29 

4933 

44  27  24 

4176 

a  Arietis 

E. 

66  12  23 

3913 

64  46  29 

3993 

63  20  47 

3939 

61  55  16 

3949 

Aldebaran 

E. 

97  52  54 

3037 

96  23  27 

3043 

94  54    7 

3047 

93  24  53 

3053 

30 

8un 

W. 

62  50  13 

3475 

64  11     5 

3477 

65  31  55 

3479 

66  52  43 

3480 

a  Aquila? 

W. 

50  19    8 

3957 

51  31  30 

3993 

52  44  26 

3899 

53  57  54 

3863 

a  Arietis 

E. 

54  50  40 

3994 

53  26  21 

3305 

52    2  15 

3317 

50  38  23 

3398 

Aldebaran 

E. 

86    0    3 

3069 

84  31   16 

3079 

83    2  32 

3074 

81  33  51 

3076 

31 

Sun 

W. 

73  36  a*) 

3478 

74  57  24 

3476 

76  18  15 

3474 

77  39    8 

3471 

a  Aquils* 

W. 

60  12    1 

3744 

61  28    2 

3794 

62  44  24 

3704 

64     1     7 

3666 

a  Arietis 

E. 

43  42  40 

3399 

42  20  22 

3416 

40  58  24 

3435 

39  36  47 

3455 

Aldebaran 

E. 

74  10  38 

3075 

72  41  58 

3073 

71  13  16 

3079 

69  44  32 

3069 
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GREENWICH  MEAN  TIME. 


1 

2 
3 

4 
5 

6 

7 

8 

9 

10 

11 
12 
13 
14 
15 

16 
17 
18 
19 
20 

21 
22 
23 
24 
25 

26 
27 

28 
29 
30 

31 
32 


JAXUABY. 


Apparent 

Right 
Ascension. 

Vsx.of 
B.A. 
fori 
Hour. 

Noon. 

Kaon. 

b    m     • 

a 

17  16    3.38 

+  4361 

17  18    0.23 

5.456 

17  20  24.40 

»    6.589 

17  23  13.26 

7316 

17  26  24.41 

8.996 

17  29  56.67 

+  9.193 

17  33  46.05 

9.909 

17  37  50.73 

10354 

17  42  1J.14 

11.197 

17  46  44.87 

11.664 

17  51  30.62 

+12.141 

17  56  27.25 

19.579 

18    1  33.76 

19.965 

18    6  49.28 

19.989 

18  12  12.98 

19.647 

18  17  44.11 

+19.949 

18  23  22.05 

14315 

18  29   6.23 

14.469 

18  34  56.12 

14.691 

18  40  51.26 

14.900 

18  46  51.20 

+15.099 

18  52  55.57 

15.969 

18  59    4.01 

15.489 

19    5  16.20 

15.588 

19  11  31.83 

15.719 

19  17  50.64 

+15.846 

19  24  12.38 

15.964 

19  30  36.82 

16.079 

19  37    3.74 

16.171 

19  43  32.95 

16.S69 

19  50    4.28 

+16.947 

19  56  37.56 

+16.495 

Apparent 
Declination. 


ivoon* 


o     /      $» 
-20  21  37.6 

20  31    3.0 

204121.1 

20  52  17.6 

21  3  39.9 

-21  15  16.1 
21  26  55.6 
21  38  29.0 

21  49  47.9 

22  0  44.8 

-22  11  12.8 
22  21  6.0 
22  30  19.3 

"  22  3a  47.9 
22  46  27.7 

-22  53  14.8 

22  59    6.0 

23  3  58.1 
23  7  48.7 
23  10  35.4 

-23  12  16.0 
23  12  48.4 
23  1211.0 
23  10  22.2 
23    7  20.5 

-23  3  4.5 
22  57  33.2 
22  50  45.4 
22  42  40.2 
22  33  16.5 

-22  22  33  6 
-22  10  30.7 


Var.of 
DecL 
fori 


ctOoh. 


//■ 


94.75 
96.66 
97.98 
98.80 

-89.15 
99.06 
96.65 
97.86 
96.81 


46 
99.99 
99.15 
9030 
18.06 

-15.68 

19.49 

10.91 

6.99 

5.58 

-9.78 

+  0.09 

9.04 

6.04 

9.11 

+19.99 
15.99 
18.60 
91.86 
95.19 

+98.45 
+91.80 


Meridian 


h  m 
22  29.9 
22  28.4 
22  27.2 
22  26.4 
2226.0 

22  25.9 
22  26.0 
22  26.4 
22  27.0 
22  27.8 

22  28.8 
22  29.9 
22  31.2 
22  32.7 
22  34.2 

22  35.9 
22  37.7 
22  39.6 
2241.6 
22  43.7 

22  45.8 
22  48.0 
22  50.2 
22  52.5 
22  54.9 

22  57.4 

22  59.8 

23  2.3 
23  4.9 
23    7.5 

2310.1 
23  12.7 


Day  of  the  Month. 

Semidiameter  .  . 
Hor.  Parallax   .  . 


1st. 

6th. 

Hth. 

16th. 

91st 

96th. 

i'.9 

103 

£5 
9.1 

3.1 
8.3 

2.9 
7.7 

2.7 
7.3 

2.6 
7.0 

list 


2.5 
6.7 


FEBRUARY. 


I 


1 
2 
3 
4 

6 

6 
7 
8 
9 
10 

II 
12 
13 
14 
15 

16 
17 
18 
19 
20 

21 
22 
23 
24 
25 

26 
27 
28 
29 
30 

31 
32 


abst 

Aaoenalon. 


Noon, 


h    m     s 

19  66  37.66 

20  3  12.63 
20  9  49.36 
20  16  27.63 
20  23    7.30 

20  29  48.29 
20  36  30.50 
20  43  13.85 
20  49  58.28 

20  56  43.70 

21  3  30.09 
21  10  17.41 
21  17  5.60 
21  23  54.64 
21  30  44.51 

21  37  35.20 
21  44  96.70 
21  51  18.99 

21  58  12.06 

22  5    5.91 

22  12  0.51 
22  18  55.83 
22  25  51.85 
22  32  48.52 
22  39  45.76 

22  46  43.45 

22  5341.47 

23  0  39.66 
23  7  37.78 
23  14  35.55 

23  21  32.61 
23  28  28.51 


Var.of 
B.A. 

fori 
Hour. 


/Toon. 


■ 
+16. 
16.497 
16369 
16.694 
16.681 

+16.794 
16.789 
16389 
16.879 
16.919 

+16.959 
16.990 
17.096 
17.061 
17.095 

+17.199 
17.169 
17.196 
17.998 
17.960 

+17.991 
17.990 
17.948 
17.979 
17.995 

+17.419 
17.499 
17.495 
17.417 
17.: 


+17.957 
+17.! 


Apparent 
Declination. 


xfoon* 


O        I        II 

-22  10  30.7 
21  67  7.1 
21  42  22.1 
21  26  15.2 
21    8  45.9 


20  49  53.6 

20  29  37.9 

20    7  58.4 

9  44  54.6 

9  20  26.3 

8  54  33.3 

8  27  15.2 
7  58  31.8 

7  28  23.0 
6  56  48.8 

6  23  49.2 
5  49  24.3 

5  13  34.1 

4  36  19.0 
3  57  39.3 

3  17  35.8 
2  36  9.2 
1  53  20.6 
I  911.1 
0  23  42.8 

9  36  57.4 

8  48  57.3 

7  59  46.0 
7    9  27.1 

6  18    4.9 

5  25  44.7 

4  32  32.8 


Var.of 
DeeL 
fori 

Hour. 


Ifoott. 


+  8130 
95.18 


49.60 
45.45 

+  48.98 
59.40 
55.90 
59.41 
69.94 

+  66.48 
70.03 
7339 
77.15 
80.70 

+  84.96 
87.89 
91.36 
94.89 
96.40 

+101.88 
106.33 
108.79 
119.05 
115.90 

+118.46 
19131 
194.41 
197.14 
199.67 

+131.96 
+133.97 


MerJdlaa 


h   m 
2312.7 

23  15.4 

2318.1 

23  20.8 

23  23.6 

23  26.3 
23  29.1 
23  31.9 
23  34.7 
23  37.6 

23  40.4 
23  43.3 
23  46.2 
23  49.1 
23  52.0 

23  54.9 
23  57.8 


0 
0 


0.8 
3.7 


0  6.7 
0  9.7 
0  12.7 
0  15.7 
0  18.7 

0  21.7 
0  24.8 
0  27.8 
0  30.9 
0  33.9 

0  36.9 
0  39.9 


Day  of  the  Month. 


Semidiameter 

Horizontal  Parallax  .  . 


5th. 


6.5 


10th. 


i'A 

6.4 


15th. 


6.4 


90th. 


£4 
6.4 


35th. 


.4 

6.5 


Nom— The  sign  -f  indicates  north  declinations;   the  sign  —  indicates  south  declinations. 
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GKBEITWIOH  MEAX  TIME. 

MABCH. 

APRIL. 

4 

1 

e 

1 

1 

Ascension. 

Var.of 
B.A. 
fori 

Hoar. 

Apparent 
Declination. 

MTV 

War.  of 
DecL 
fori 
Hour. 

Meridian 
Passage. 

• 

1 

o 

1 

Apparent 

Right 
Ascension. 

Var.of 
B.  A. 
fori 
Hour. 

Apparent 
Declination. 

Var.of 
Deol. 
fori 
Hour. 

Meridian 
Passage. 

JToeav 

^rOOfk. 

J 

Noon, 

/Toon. 

Noon. 

Noon. 

Noon. 

Noon. 

h    m     s 
23   7  37.78 

S 

+17.417 

O       I        li 

-  7    9  27.1 

+197.14 

h   m 
0  30.9 

1 

h    m     a 
1  22  32.17 

s 
-9.396 

+12  15  30.0 

-i8Jte 

h    m 
0  43.3 

2 

23  14  35.55 

17.396 

6  16    4.9 

199.67 

0  33.9 

2 

12124.12 

3.969 

12   6  17.7 

97.76 

0  38.2 

3 

23  21  32.61 

17.86? 

5  25  44.7 

191.96 

0  36.9 

3 

1  19  56.32 

4.039 

11  5321.6 

96.84 

0  32.8 

4 

23  28  26.51 

17.908 

4  32  32.8 

193.97 

0  39.9 

4 

I  18  11.06 

4.714 

11  36  53.9 

46.36 

0  27.1 

5 

23  35  22.74 

17.916 

3  38  36.4 

136.66 

0  42.8 

5 

1  16  10.94 

5.977 

11  17  10.0 

63.16 

0  21.2 

6 

23  42  14.66 

+17.105 

-  2  44    3.9 

+136.96 

0  46.7 

6 

1  13  58.74 

-6.719 

+10  54  29.0 

-60.10 

016.1 

7 

23  49    3.53 

16.961 

1  49    4.9 

137.87 

0  48.6 

7 

1  1 1  37.46 

6.039 

10  29  13.0 

66.06 

0   8.9 

6 

23  55  48.46 

16.777 

-  0  53  50.2 

138.96 

0  51.4 

6 

1    910.24 

6.915 

10    1  47.0 

70.99 

J  0      f.ft 

in  66.1 

9 

0    2  28.48 

16.630 

+  0    1  28.2 

138.16 

0  54.2 

9 

1    6  40.19 

6.968 

9  32  38.1 

74.69 

23  49.7 

10 

0    9  2.48 

16.974 

0  56  37.1 

137.48 

0  56.8' 

10 

1    4  10.42 

6.199 

9   215.2 

77.08 

23  43.3 

11 

0  15  29.21 

+16.944 

+  1  5122.1 

+136.16 

0  59.3 

11 

1    143.92 

-6.907 

+  8  31    7.9 

-78.39 

23  37.0 

12 

0  21  47.32 

16.655 

2  45  27.8 

134.90 

1    1.6 

12 

0  59  23.46 

5.699 

7  59  45.4 

78.35 

23  30.9 

13 

0  27  55.36 

16.104 

3  38  36.2 

131.55 

1    3.6 

13 

0  57  11.52 

5.987 

7  28  36.1 

77.93 

23  25.0 

14 

0  33  51.81 

14.688 

4  30  36.8 

198.91 

1    5.8 

14 

0  65  10.35 

4.796 

6  56   6.9 

75.04 

23  19.3 

15 

0  30  35.07 

14.006 

5  21    6.5 

194.15 

1    7.6 

15 

0  53  21.88 

.     4.939 

6  28  42.1 

71.88 

23  13.8 

16 

0  45    3.55 

+13.356 

+  6    9  50.6 

+119.41 

1    9.1 

16 

0  51  47.68 

-3.609 

+  6    0  43.5 

—67.86 

23   8.6 

17 

0  50  15.63 

19.640 

6  56  32.9 

114.00 

1  10.4 

17 

0  50  29.00 

9.941 

5  34  29.8 

63.16 

23   3.6 

18 

0  55   9.75 

11.860 

7  40  57.6 

107.95 

1  11.3 

18 

0  49  26.78 

9.940 

5  10  16.6 

57.86 

22  68.8 

19 

0  59  44.40 

11.018 

8  22  49.5 

101.99 

1  11.9 

19 

0  48  41.65 

1.516 

4  48  16.6 

69.09 

22  54.4 

20 

1    3  58.17 

10.190 

9    1  54.8 

94.06 

1  12.2 

20 

•0  48  14.03 

0.784 

4  28  39.1 

46.96 

22  50.3 

21 

1    7  49.75 

+  9.170 

+  9  38    0.5 

+  86.33 

1  12.1 

21 

0  48   4.07 

-0.047 

+  4  11  31.2 

-39.64 

22  46.5 

22 

1  11  17.97 

8.174 

10  10  55.0 

78.14 

1  11.6 

22 

0  48  11.73 

+6.684 

3  56  57.5 

33.16 

22  43.0 

23 

1  14  21.79 

7.139 

10  40  27.6 

69.69 

1  10.7 

23 

0  48  36.81 

1.404 

3  45   0.2 

96.69 

22  39.7 

24 

1  17    0.39 

6.073 

11    6  28.7 

60.59 

1    9.4 

24 

0  49  19.02 

9.110 

3  35  40.0 

90.08 

22  36.6 

25 

1  19  13.12 

4.984 

1 1  28  49.8 

51.19 

1    7.7 

25 

0  50  17.94 

9.797 

3  26  56.1 

13.69 

22  34.1 

26 

1  20  59.53 

+  3.881 

+11  47  23.8 

+  41.60 

1    5.5 

26 

0  51  33.09 

+3.469 

+  3  24  46.4 

-7.93 

22  31.6 

27 

1  22  19.38 

9.774 

12   2    4.7 

31.78 

1    2.9 

27 

0  53    3.95 

4.105 

3  23    8.0 

-  1.00 

22  29.4 

28 

1  23  12.73 

1.674 

12  12  48.0 

91.80 

0  59.8 

28 

0  54  49.96 

4.795 

3  23  57.1 

+  6.07 

22  27.5 

29 

1  23  39.88 

+  0.594 

12  19  30.5 

11.73 

0  56.3 

29 

.0  56  50.54 

5.390 

3  27    9.7 

10.96 

22  25.8 

30 

123  41.49 

-0.453 

12  22  10.8 

+    1.64 

0  52.3 

30 

0  59    6.13 

5.899 

3  32  40.9 

16.69 

22  24.3 

31 

1  23  18.51 

-  1.454 

+12  20  49.6 

-    8.38 

0  48.0 

31 

1    1  33.19 

+6.449 

+  3  40  25.8 

+99.09 

22  23.0 

32 

122  32.17 

-9.396 

+12  15  30.0 

-  16.99 

0  43.3 

32 

1    4  14.17 

44.970 

+  3  60  19.6 

+97.36 

22  22.0 

Day  of  the  Month. 

id. 

7th. 

19th. 

17th. 

994. 

97th. 

Day  of  the  Month. 

1st 

•th. 

Uth. 

6.8 
15.3 

16th. 

to 

15.1 

91st. 

6".4 
14.2 

96th. 

4.9 
13.1 

Semidiameter  .  .  . 
Horizontal  Parallax 

£5 

6.7 

to 

7.1 

2.9 
7.7 

8.6 

3.7 

9.9 

4.3 
11.5 

Sei 
Ho 

nidiaroeter   .  . 
r.  Parallax    .  . 

6'.o 

13.3 

14.6 

Thi 

i  sign  -f*  prenxe 

4  tO  f1*  tuwrrlirrthMiirA  i\f  <1«nllnftHnn  {nHlnafAA 

that  north  deelinailona  ar«  Innrasaiiiflr  and  nAnth  daclina. 

tons  are  deere* 

ling. 

Tli 

IS 

sign— 

■  Indies 

■teeth 

At 

nor 

thdeol 

tinat 

ions  are  deerea 

sinf 

rand 

south  d 

eolinati 

1 

email 

lore 

asi 

Off- 

V 
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MAT. 

JUKE. 

1 

* 

3E1 

Var.of 

B.A. 

fori 

Hoar. 

Apparent 
Deeuaatton. 

Tar.  of 
DeeL 
tori 

Hour. 

Moridtaa 

I 

1 

Aasr 

Aaoenalon. 

Var.ef 
B.A. 
tori 

Hoar. 

Apparent 

Var.of 

DeeL 

tori 

Hoar. 

Meridiea 

• 

JToom. 

JToon. 

Jveoa. 

Jfoon. 

JFee*. 

JToon. 

iroon* 

Woo%» 

1 

h    n     a 
1    133.19 

B 

+  6.4* 

Oil* 

+  3  40  25.6 

H 

+69.66 

h   m 
22  23.0 

1 

h    m     s 

3  45  38.67 

ft 
+90.136 

O        i        tt 

+1865   6.7 

|  +01.05 

h  m 
2310.1 

2 

1    4  14.17 

6.976 

3  50  19.6 

97.36 

22  22.0 

2 

3  53  47.86 

90.630 

19  31  22.2  1     8047 

2314.5 

3 

1    7    7.57 

7.477 

4    217.2 

36.41 

2221.1 

3 

4    2   8.80 

21.114 

20    6  42.2      87.09 

23  19.2 

4 

1  10  12.91 

7465 

4  16  13.6 

3745 

22  20.4 

4 

4  1041.18 

91489 

20  40  55.0      83.97 

23  24.0 

6 

1  13  29.76 

8.436 

4  39   3.6 

4146 

2219.9 

5 

4  19  24.55 

99.698 

21  13  48.6 

80.41 

23  28.9 

6 

1  16  67.73 

+6409 

+  4  49  42.2 

+4641 

2219.6 

6 

4  28  18.29 

+99.445 

+21  45  10.7 

+76.34 

23  34.0 

7 

1  20  36.46 

9.333 

5   9    4.9 

5644 

22  19.5 

7 

4  37  21.62 

99498 

22  14  48.9 

71.76 

23  39.3 

8 

124  25.63 

9.701 

5  30   6.7 

5446 

22  19.5 

8 

4  46  33.58 

93.163 

22  4231.1 

66.68 

23  44.7 

9 

12824.97 

16.181 

5  52  43.0 

58.49 

22  19.7 

9 

4  55  53.04 

93.450 

23   8   6.0 

61.14 

23  50.2 

10 

138  34.24 

16.660 

6  16  49.3 

69.08 

22  20.1 

10 

6   5  18.74 

93.681 

23  31  23.0 

55.19 

23  55.8 

11 

136  53.24 

+16489 

+  6  4221.2 

+6545 

2220.6 

11 

5  14  49.26 

+93.859 

+23  52  12.5 

+48.88 

12 

1  41  21.83 

11469 

7   914.3 

6845 

2221.3 

12 

5  24  23.10 

93.058 

24  10  26.7 

49.96 

0    1.4 

13 

145  59.90 

11.763 

7  37  24.5 

7147 

22  22.1 

13 

5  33  58.69 

93.908 

24  25  59.3 

35.41 

0    7.1 

14 

1  50  47.39 

19.174 

8   6  47.5 

74.69 

22  23.1 

14 

5  43  34.45 

93.079 

24  38  45.2 

98.41 

0  12.8 

15 

1  55  44.25 

19465 

8  37  19.2 

77.60 

22  24.3 

15 

5  53   8.79 

93.880 

24  46  42.6 

91.35 

0  18.4 

16 

2   0  50.50 

+19466 

+  96  55.3 

+8046 

22  25.6 

16 

6   2  40.20 

+93.798 

+24  65  50.1 

+14.98 

0  24.0 

17 

2   6   6.17 

13J60 

9  41  31.8 

89.79 

92  27.1 

17 

612   7.27 

93419 

25   0    8.7 

748 

0  29.6 

18 

2  11  31.34 

13.748 

10  15   4.3 

84.96 

22  28.7 

18 

6  21  28.68 

93457 

25    140.8 

+  0.49 

0  35.0 

19 

2  17   6.11 

14.151 

10  49  28.6 

87.09 

22  30.5 

19 

6  30  43.22 

99448 

25    0  30.3 

-6.95 

0  40.3 

20 

2  22  50.62 

14460 

1 1  24  40.0 

8846 

22  32.4 

20 

6  39  49.85 

99.508 

24  56  42.2 

19.70 

0  45.5 

21 

2  28  45.04 

+14476 

+12   0  34.2 

+6646 

22  34.5 

21 

6  48  47.65 

+99,914 

+24  50  22.7 

-18.86 

0  50.5 

22 

2  34  49.54 

15.400 

12  37   6.3 

9946 

22  36.8 

22 

6  57  35.87 

91.800 

24  41  38.2 

94.77 

0  55.4 

23 

2  41    4.34 

15465 

13  1411.1 

6341 

22  39.3 

23 

7   6  13.86 

91.369 

24  30  36.2 

30.34 

1    0.1 

24 

2  47  29.68 

16476 

13  5143.2 

04.33 

2242.0 

24 

71441.10 

90.905 

24  17  24.4 

35.59 

I    4.6 

25 

2  54    5.79 

16.766 

14  29  36.8 

05.10 

2244.8 

25 

7  22  57.18 

90.433 

24    2  10.5 

40.51 

1    9.0 

26 

3   0  52.92 

+17.166 

+15   745.8 

+65.61 

22  47.9 

26 

7  31    1.81 

+19.651 

+23  45   2.5 

-45.10 

1  13.1 

27 

3   7  51.30 

17470 

15  46   3.6 

05.89 

2251.1 

27 

7  38  54.76 

10.460 

23  26   8.3 

49.36 

1  17.0 

28 

3  15    1.16 

46.153 

16  24  22.7 

05.79 

22  54.5 

28 

7  46  35.87 

18.065 

23    5  35.6 

5340 

120.8 

29 

3  22  22.69 

18.643 

17   2  35.3 

0548 

22  58.1 

29 

7  54    5.05 

18.467 

22  43  32.9 

56.01 

124.4 

30 

3  29  56.07 

16.189 

17  40  33.0 

04.47 

23    1.9 

30 

8    122.26 

17.988 

22  20   6.7 

6049 

127.7 

31 

3  37  41.39 

+16.638 

+18  18   6.8 

+9347 

23   5.9 

31 

6   8  27.49 

+17.468 

+21  55  24.6 

-6344 

1  30.8 

32 

3  45  38.67 

+90.186 

+18  55   6.7 

+91.66 

2310.1 

32 

8  15  20.75 

+16.970 

+21  29  33.6 

-65.96 

133.7 

Day  of  the  Month. 

lat 

tt 
4.6 

11.9 

6th. 

Uth. 

16Ui 

u  flat  J 

tt 
3.1 

1    6.3 

MNh, 
7.7 

Slet. 

Day  of  the  Month. 

5th. 

10th. 

15th.  \ 

19th. 

95th. 

89th. 

8emidiameter  .  . 
Hor.  Parallax    .  . 

tt 
4.1 

10.8 

3* 
9.8 

3(4 
9.0 

2.7 
7.2 

Sei 
Ho 

nidiameter    .  . 
r.  Parallax    .  . 

6.9 

£5 
6.7 

2*5 
6.7 

£6 
6.9 

£7 
75 

£9 

7.7 

Kan.— The  alga  4-  tndloateo  north  decllnationA; 

the  sign  —  indicate*  south  declination*. 
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GREENWICH  MEAN  TIME. 

JULY. 

* 

AUGUST. 

• 

i 

abst 

Ascension. 

Var.of 
B.A. 
fori 
Hoar. 

Apparent 
Doolination. 

Var.of 
Bad. 
fori 
Hoar. 

Meridian 

• 

1 

O 

.1 

Assr 

Ascension. 

Tar.ef 
B.A. 
fori 
Hoar. 

Apparent 
DeoUnation. 

Var.of 
Bed. 
fori 
Hoar. 

Meridian 

• 

Aom. 

#*#«. 

jraaa. 

A***. 

X—*. 

JTaan. 

Jfoon. 

ivMR> 

i 

h   m     a 
8   827.49 

s 
+17.408 

+2166>24!'6 

M 

1 

■   m 
30.8 

1 

h   m    a 
10   6  13.89 

s 
+6.094 

O         $         H 

+  7  52  50.5 

H 

-8149 

h    m 

125.9 

9 

815  20.75 

16.970 

21  29  33.6 

66.96 

33.7 

2 

10   6   6.83 

-0.685 

7  41  12.0 

9846 

121.9 

"3 

8  22   2.07 

16.474 

21    2  40.7 

08.40 

36.5 

3 

10    5  40.95 

1.473 

7  31  62.6 

90.30 

1  17.5 

4 

82831.51 

15.961 

20  34  52.4 

70.68 

39.1 

4 

10    4  56.10 

6464 

7  25   0.3 

14.60 

1  12.8 

5 

8  34  49.16 

16.400 

20   6  15.0 

76)40 

41.4 

6 

10    3  52.34 

3.046 

7  20  42.7 

7.49 

1    7.8 

6 

8  40  55.04 

+16.000 

+19  36  54.6 

-74.16 

43.5 

6 

10   229.90 

-3.818 

+  7  19    5.9 

-0.61 

1    2.5 

7 

846  49.19 

14.613 

19   6  67.3 

7648 

46.4 

7 

10   0  49.27 

4.699 

7  20  14.8 

+  6.36 

0  56.9 

8 

8  52  3 J  .68 

14.086 

18  36  28.9 

76.76 

47.1 

8 

9  58  51.24 

6.966 

7  24  12.7 

13.47 

0  51.0 

9 

8  58   2.53 

13.643 

18   5  35.1 

77.70 

148.7 

9 

9  56  36.93 

5.916 

7  31    1.1 

90.66 

0  44.8 

10 

9    3  21.74 

13.006 

17  34  21.3 

78.41 

150.1 

10 

9  54    7.83 

6.496 

7  40  38.5 

9744 

0  38.4 

11 

9    829.33 

+13.674 

+17   2  53.1 

-78.91 

61.3 

11 

9  51  25.84 

-6466 

+  753    1.1 

+3449 

0  31.8 

12 

9  13  25.26 

18.067 

16  31  15.6 

79.18 

52.3 

12 

9  48  33.20 

7.366 

8   8    1.7 

4048 

0  25.0 

13 

9  18   9.47 

11407 

15  59  34.3 

79*93 

53.1 

13 

9  45  32.55 

7468 

8  25  29.8 

4647 

0  18.1 

14 

9  22  41.90 

11.106 

15  27  54.5 

79.06 

53.7 

14 

9  42  26.95 

7.798 

8  45  12.1 

6143 

0  11.1 

15 

9  27    2.46 

10.608 

14  5621.6 

78.86 

54.0 

15 

9  39  19.71 

7.787 

9   6  51.6 

66.33 

(  0      4.0 
\n   57.0 

16 

9  31  11.01 

+16.108 

+14  25    0.6 

-78,04 

54.2 

16 

9  36  14.40 

-7468 

+  9  30   84 

+6946 

23  50.1 

17 

9  35    7.36 

9.661 

13  53  57.2 

7740 

54.2 

17 

9  33  14.76 

7.316 

9  54  42.0 

88.64 

23  43.4 

18 

9  38  61.31 

9.070 

"   13  23  16.9 

76.19 

54.0 

18 

9  30  24.62 

6406 

10  20   7.2 

64.90 

23  36.9 

19 

9  42  22.65 

8.539 

12  53   5.2 

7441 

53.6 

19 

9  27  47.44 

6.900 

10  45  59.7 

64.90 

23  30.6 

SO 

9  45  41.10 

7.996 

12  23  27.8 

73  46 

52.9 

20 

9  25  27.10 

5.461 

11  1154.0 

64.46 

23  24.7 

21 

9  48  46.35 

+  7.439 

+1154  30.7 

-71.46 

52.0 

21 

9  23  26.84 

-4.649 

+1137  26.4 

+08.96 

23  19.1 

92 

9  51  38.06 

6.807 

1126  20.1 

6649 

50.9 

22 

9  21  49.69 

3.698 

12   2   9.3 

8948 

23  14.0 

23 

9  54  15.85 

6.979 

10  59   2.3 

67.06 

49.6 

23 

920  38.28 

9.407 

12  25  42.7 

57.19 

23    9.3 

24 

9  56  39.31 

5.673 

10  32  44.1 

64.43 

48.0 

24 

9  19  54.82 

-1406 

12  47  44.1 

69.86. 

23    5.1 

25 

9  58  48.01 

5.006 

10    7  32.2 

61.69 

i 

46.2 

25 

9  19  41.06 

+0.067 

13   7  53.6 

47.88 

23    1.4 

26 

10    0  41.46 

+  4.403 

+  9  43  33.9 

-6840 

44.1 

26 

9  19  63.34 

+1478 

+13  26  53.6 

+43.68 

22  58.3 

27 

10    2  19.17 

3.736 

9  20  56.8 

64.76 

41.8 

27 

9  20  47.47 

9.717 

13  41  27.5 

36.08 

22  55.7 

28 

10    3  40.62 

3.048 

8  59  48.7 

6647 

39.2 

28 

992   8.84 

4.084 

13  54  21.8 

98.74 

22  53.6 

29 

10    4  45.31 

8.339 

8  40  17.6 

46.06 

36.3 

29 

9  24    2.46 

6.491 

14    4  23.5 

9144 

22  52.1 

30 

10    5  32.74 

1.610 

8  22  31.9 

48.09 

33.1 

30 

9  26  27.89 

6.713 

14  1 1  22.8 

1344 

2261.1 

31 

10    6   2.41 

+  0.861 

+  86  40.0 

-37.17 

29.6 

31 

9  29  24.35 

+7.986 

+14  16  10.9 

+  5.49 

22  50.6 

32 

10    613.89 

+  0.094 

+  7  52  50.5 

-0149 

25.9 

32 
0i 

9  32  50.73 

+9408 

+14  15  41.0 

-9.94 

22  50.6 

Day  of  the  Month. 

6th. 

i'A 

8J8 

10th. 

16th.  : 

Nth. 

u*. 

80th. 

qr  of  the  Month. 

4th. 

9th. 

14th. 

lOtfc. 

94th. 

39th. 

Semidiameter    .  . 
Hot.  Parallax    .  . 

3.3 

J     8.9 

9.6 

4.0 
10.6 

43 
11.5 

4".7 
12JS 

Semidiameter    .  . 
Hor.  Parallax    .  . 

6J 
13.6 

<r.4 

>   14.4 

6".5 
14.5 

6*.2 
13.8 

4& 
12.4 

4.1 

10.8 

Th< 
t) 

» sign  +  prefixed  to  the  hourly  change  of  declination  indicate* 
on*  are  decreasing.    The  sign  —  indicates  that  north  dccHnat 

that  north  declinations  are  increasing  and  wrath  deolina- 
lons  are  decreasing  and  south  decimation*  increasing. 
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GREENWICH  MEAN  TIME. 


C 

e 
3 

O 
>» 


1 

2 
3 
4 
6 

6 

7 

8 

9 

10 

11 
12 
13 
14 
15 

16 
17 
18 
19 
20 

21 
22 
23 
24 
25 

26 
27 
26 
29 
30 

31 
32 


SEPTEMBER. 


Apparent 

Right 
Ascension. 


Noon. 


h    m     s 
9  32  50.73 

9  36  45.58 

9  41    7.21 

9  46  53.68 

9  51    2.90 

9  56  32.60 
10  2  20.46 
10  6  24.09 
10  14  41.15 
10  21    9.36 

10  27  46.54 
10  34  30.70 
10  4120.00 
10  48  12.81 

10  55    7.67 

11  2  3.36 
11  8  58.85 
II  16  53.26 

1 1  22  45.93 
1129  36.27 

1136  23.91 
1143  8.55 
1149  49.97 
115628.06 

12  3   2.75 

12  9  34.05 
1216  2.02 
12  22  26.73 
12  28  46.28 
12  35   6.61 

12  41  22.44 
12  47  35.34 


Var.of 
R.A. 
for  1 
Hoar. 


Noon. 


A 

+  9.9S3 
10.356 
11.433 
19.496 
13. 


+14.139 
14.839 
14.447 
15.968 
16477 

+16.7*8 
16.969 
17.136 
17.989 
17411 

+17.393 
17496 
17436 
17.140 
17.044 

4-16494 
16.794 
16467 
16416 
16.376 

+16434 
16.097 
16.963 
18434 
16.711 

+18463 
+18.488 


Apparent 
Declination. 


Noon. 


+  14  1541.0 
14  12  48.4 
14  6  30.1 
13  56  45.5 
13  43  35.9 

+13  27  4.7 
13  7  17.2 
12  44  21.2 
12  18  25.8 
II  49  41.7 

+11  18  20.7 

10  44  35.6 

10    8  39.5 

9  30  45.8 

8  51    7.9 

+  8  9  58.7 
7  27  30.4 
6  43  54.7 
6  59  22.8 
6  14    4.7 

+  4  28  9.3 
3  4145.3 
2  55  0.2 
2  8  1.0 
120  53.8 

+  0  33  44.1 

-  0  13  23.1 
1    0  23.4 

1  47  12.9 

2  33  47.8 

-  320   5.1 

-  4   6    1.9 


Var.of 
Decl. 
for  1 
Hour. 


Noon. 


9.94 
11.46 
90.06 
9646 
37.13 

46.43 
53.46 
61.14 
68.40 
75.19 

81.47 
87.90 


97.00 
101.07 

M04.69 
107.86 
110.93 
119.36 
114.09 

-115.46 
116.49 
11749 
117.67 
117.88 

-117.88 
117.68 
117.31 
116.78 
116.11 

-115.31 
-114.40 


Meridian 

:e. 


b  m 
22  50.5 
22  50.9 
22  51.7 
22  52.9 
22  54.6 

22  56.3 

22  58.4 

23  0.8 
23  3.3 
23   6.0 

23  8.8 
23  11.7 
23  14  6 
23  17.6 
23  20.5 

23  23.5 
23  26.6 
23  29.4 
23  32.3 
23  35.2 

23  38.0 
23  40.8 
23  43.5 
23  46.1 
23  48.7 

23  61.2 
23  53.7 
23  56.1 
23  58.5 


0   0.8 
0   3.1 


Day  of  the  Month. 


Semidiameter   .  . 
Hor.  Parallax    .  . 


3d. 


Oil 


8*. 


£i 

8J 


18th. 


£l 
74 


18th. 


£6 
6B 


13d. 


£5 
6.5 


98th. 


a 
o 

3 

o 
« 


£4 
&3 


1 
2 
3 
4 
5 

6 
7 
8 
9 
10 

II 
12 
13 
14 
16 

16 
17 
18 
19 
20 

21 
22 
23 
24 
25 

26 
27 

28 
29 
30 

31 
32 


OCTOBER 


Apparent 

Right 
Ascension. 


Noon. 


h    m     s 
12  4122.44 

12  47  35.34 

12  53  45.67 

12  59  53.61 

13  5  69.32 

13  12  2.98 

13  18  4.76 

13  24  4.80 

13  30  3.28 

13  36  0.36 

13  4156.19 
13  47  50.90 
13  53  44.63 

13  59  3741 

14  6  29.66 

14  1121.19 
14  17  12.18 
14  23  2.71 
14  28  52.84 
14  34  42.65 

14  40  32.16 
14  46  21.40 
14  52  10.35 

14  57  69.00 

15  3  47.31 

15  9  35.91 

16  15  22.59 
16  21  9.34 
1626  55.29 

15  32  40.25 

16  38  23.95 
15  44   6.13 


Var.of 
B.  A. 
fori 
Hour. 


iroon. 


a 
+18469 

16.466 

18479 

16498 

18.194 

+15.119 
15.687 
14468 
14406 
14481 

+14499 
14.756 
14.790 
14.687 
14469 


+14.1 
14415 
14497 
14481 
14460 

+14467 
14446 
14484 
14481 
14405 

+14.468 
14.468 
14.436 
14495 
14449 

+14491 
+14491 


Apparent 
Declinatioti 


Noon. 


o      « 
320 


5.1 
4    6    1.9 

4  51  35.7 

5  36  44.0 

6  91  24.7 

-7   536.0 

7  49  15.9 

8  32  22.8 

9  14  55.1 
9  56  61.4 

-10  38  10.3 
11  18  50.5 

11  58  50.6 

12  38   9.4 

13  16  45.7 

-13  54  38.3 

14  31  46.0 

15  8   7.6 

16  43  41.9 

16  18  27.5 

-16  52  23.3 

17  25  28.0 

17  67  40.2 
1828  58.6 

18  59  21.7 

-19  28  48.3 

19  67  16.7 

20  24  45.5 

20  51  13.0 

21  16  37.6 


Var.of 
Decl. 
fori 


N 


M1541 
114.40 
11349 
11948 
111.10 

1-10843 
188.46 
107.08 
10541 
184.08 

-109.40 

10045 

90.15 

97.41 

9549 

93.77 
9147 
89.99 
87.99 
65.87 

83.77 
81.61 
79.40 
77.18 
7440 

-79,41 


-21  40  57.6 1-  89.46 
-22   4  11.3 


67.43 
6446 
89.19 


Meridian 


a 
0 

0 

0 

0 

0 


0.6 
3.1 
54 
74 
9.7 


0  11.8 
0  13.9 
0164 
0  18.0 
0  20.0 

0  22.0 
0  24.0 
0  254 
0  27.8 
0  99.8 

0  31.7 
0  33.6 
0  364 
0  37.4 
0  39.3 

041.2 
0  43.0 
0  44.9 
0  46.8 
0  48.7 

0  60.6 
0  52.4 
054.2 
0  56.0 
0  67.8 

0  69.6 

1  1.4 


Day  of  the  Month. 


8emidiamet6r   .  . 
Hor.  Parallax    .  . 


84. 


£4 

64 


8th. 


£4 
64 


18th. 


£4 
6* 


18th. 


£4 
64 


23d. 


£5 
6.6 


64 


Horn—The  sign  +  Indicates  north  declinations;  the  aign  —  tndioatee  south  deolination*. 
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GREENWICH  MEAU  TIME. 

NOVEMBER 

DECEMBER. 

• 

4 
1 

Apparent 
Ascension. 

Var.of 
B.A. 
fori 

Hour. 

Apparent 
Declination. 

Var.of 
DecL 
fori 

Hour. 

Meridian 
Passage. 

* 

abst 

Ascension. 

Var.of 
B.A. 
fori 

Hour. 

Apparent 
Declination. 

Var.of 
Deol. 
fori 
Hour. 

Meridian 
Passage. 

Noon. 

Noon. 

Noon. 

Noon. 

Noon. 

Noon. 

Noon. 

Noon. 

1 

h    m     s 
1544    6.13 

s 
+14*991 

O        I        H 

-22   4  11.3 

"46.00 

] 

s  m 
1    1.4 

1 

h    m     s 
16  50  55.93 

s 
-13.493 

O        I        II 

-21  50  45.3 

H 

+73.01 

h   m 
0    9.8 

2 

15  49  46.43 

14.186 

22  26  16.8 

53.78 

1    3.1 

2 

16  45  25.33 

14.049 

2120  53.1 

75.45 

0      0.4 

3 

15  55  24.47 

14.038 

22  47  12.3 

60.83 

1    4.8 

3 

16  39  45.31 

14.909 

20  50  39.9 

75.39 

23  41.4 

4 

16    0  59.77 

13.907 

23   6  55.8 

47.79 

1    6.5 

4 

16  34    7.44 

13.873 

20  20  54.8 

73.00 

23  32.0 

5 

16    6  31.80 

13.700 

23  25  25.3 

44.00 

1    8.1 

5 

16  28  43.02 

13.008 

19  52  29.7 

08.07 

23  23.1 

6 

16  1159.94 

+13.599 

-23  42  38.8 

-41.45 

1    9.6 

6 

16  23  42.34 

-11.810 

-19  2614.4 

+68J9 

23  14.8 

7 

16  17  23.45 

13.373 

23  58  34.2 

30.16 

1  11.0 

7 

16  19  13.90 

10.417 

19   2  52.5 

64.98 

23    7.1 

8 

16  22  41.54 

13.188 

24  13   9.4 

34.77 

12.4 

8 

1615  24.09 
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+9.419 

-3  16  45.8 

+40.95 

91    4.5 

Day  of  the  Moutb,      1  Id. 

TO). 

11th. 

11th. 

„. 

«th. 

Da;  of  the  Month. 

lit. 

0th. 

Ulh. 

Ufa. 

int. 

18th. 

Semidiaiaeter  .  .  .    SUB 
Horizontal  Parallax  29.8 

27"o 

38.0 

25"  i 

35.9 

23J 

33.9 

s6 

!»0 

liiti 
20.3 

Semidiameter    .  . 
Ho r.  Parallax    .  . 

18.2 
18.8 

i£a 

17.4 

!o"b 
16.3 

lib' 

15.1 

13"7 
14.2 

ia"9 

13.3 

The  »lgn+prefl»ad  to  the  hourly  change  of  daoHpatlon  Indicate*  that  north  daaflnnHnnl 
tione  are  rtBomMlnK.    Tboelgi  —  indicate*  that  north  declinatlona  are  deonaalng  and 

ira  Inereaalng  and  south  deolina- 
aooth  ri  ftnltnnHon  ■  Itu  m  n  ■!  ng 

226 


VENUS,   1886. 


GREENWICH  MEAN  TIME. 


0 
© 

2 


J 

2 
3 
4 

5 

€ 

7 

9 

10 

1! 
J2 
13 
J4 
JO 

16 

J6 

IV 


20 
27 
26 
29 
30 

31 
3*2 


MAT. 


gfct 


b  m   • 

23  42  6.10 
23  45  53.65 
23  49  40.20 
23  53  27.72 
23  57  16.17 

0  1  5.53 

0  4  55.76 
0  6  46.90 
0  12  36.66 
0  163lj66 


Vmr.of 
R.A. 
for  1 
Hoar. 


020 
024 
026 
0  32 
036 

940 
0  44 
046 

052 
0  56 


25.29 
19.73 
14.99 
11.06 
7.94 


• 
+  9.376 
9.4)9 
9.490 1 
9.499  | 
9417 

+  9 475 
9419 
9448 

9.663 

9.717 

+  9.751 
9.785 
9419 
9453 
9467 


hM  +  9491 
4.15  9.955 
349 1  9490 
34)5  16.694 
44)4  ,     16.656 


2)       I    0    6.46.  +16.693 


2?  I    4    9.12 

23  I    8  12.63 

24  I  1  12  16.99 
20  1  16  22.21 


I  20  26.30 
I  24  35.26 
1  26  43.10 
I  32  51.63 
I  37    146 

I  41  11.99 
1  45  23.44 


16.196 
16  164 
16.990 
16436 

+10479 
16.306 
16.345 
16.388 
16.410 

+16.456 
+16.496 


Apparent 
Declination. 

• 

Noon, 

Noon. 

O         I         II 

-2  34  23.3 

+46.17 

2  15  45.8 

46.95 

1  56  50.1 

47.76 

1  37  36.8 

46.41 

1  18   6.8 

49.09 

-0  58  20.8 

+49.74 

0  38  19.4 

5646 

-0  18    3.5 

56.96 

+0    2  26.3 

5143 

0  23    9.3 

58.06 

+0  44    4.8 

+5946 

1    5  12.2 

53.04 

1  26  30.6 

53.49 

1  47  59.5 

53.91 

2    9  38.1 

5440 

+2  31  25.7 

+54.66 

2  53  21.7 

54.99 

3  15  25.2 

55.99 

3  37  35.7 

5547 

3  59  52.3 

55.88 

+4  22  14.5 

+56.04 

4  44  41.5 

56.99 

5    7  12.6 

56.37 

5  29  47.0 

56.49 

5  52  24.2 

5646 

+6  15    3.2 

+56.65 

6  37  43.3 

56.69 

7    0  23.9 

56.69 

7  23    4.1 

56.66 

7  45  43.3 

56.60 

+8   8  20.8 

+66.51 

+8  30  55.7 

+56.39 

Meridian 


gein  idiom*  tor  . 
HwFa/aiUi    . 


m 

4.6 

4.5 

4.3 

4.2 

4.1 

4.0 
3.9 
3.8 
3.8 
3.7 

3.7 
3.6 
3.6 
3.6 
3.6 

3.6 
3.7 
3.7 
3.8 
3.9 

4.0 
4.1 
4.2 
4.4 
4.5 

4.7 
4.9 
5.1 
5.3 
5.5 

5.7 
6.0 


Ut 

4th. 

llth. 

16th. 

91st 

96th. 

12.1 
12.6 

~7, 
11.5 

11.9 

10.9 
11.3 

10.4 
10.7 

9.9 
10.3 

9'i> 
9.8 

Met 


9.1 
9.4 


JUNE. 


5 

a 

o 


I 


1 
2 
3 
4 
5 

6 
7 
8 
9 
10 

11 
12 
13 
14 
15 

16 
17 
18 
19 
20 

21 
22 
23 
24 
25 

26 
27 

28 
29 
30 

31 
32 


Assr 

Aaoenajon. 


Noon. 


h    m     e 
1  45  23.44 

1  49  35.82 

153  49.14 

1  68    3.40 

2  218.62 

2  6  34.82 
2  10  52.01 
2  15  10.21 
2  19  29.44 
2  23  49.71 

2  28  11.04 
2  32  33.45 
2  36  56.95 
2  41  21.57 
2  45  47.31 

2  50  14.19 
2  54  42.23 

2  59  11.44 

3  3  41.83 
3    8  13.41 

3  12  46.19 
3  17  20.18 
3  21  55.38 
3  26  31.79 
3  31    9.41 

3  35  48.25 
3  40  28.30 
3  45  9.55 
3  49  52.01 
3  54  35.67 

3  59  20.51 

4  4    6.53 


Var.of 
R.A. 
fori 
Hoar. 


Noon. 


0 

+16.498 
10435 
10.575 
10.615 
16.655 


+16. 
10.737 
10.780 
10.883 
10.867 

+16.911 
16.958 
11.006 
11.049 
11.096 

+11.144 
11.193 
11.949 
11.991 
11.441 

+11.391 
11.441 
11.499 
11449 
11493 

+11.643 
11.694 
11.745 
11.794 
11.844 


+11.1 
+11.949 


Apparent 

Poolrnifian 


O         l         if 

+  8  30  55.7 

8  53  27.4 

9  15  55.1 
9  38  18.1 

10    0  35.7 


0  22  47.1 

0  4451.6 

1  6  48.5 
128  37.1 

1  50  16.8 

2  1 1  46.8 
2  33    6.3 

2  54  14.7 
3.15  11.2 

3  35  55.2 

3  56  25.9 

4  16  42.6 
4  36  44.7 

4  56  31.4 
516   2.0 

5  35  15.8 

5  54  12.0 

6  12  50.0 
6  31    9.0 

6  49   8.3 

7  6  47.2 
7  24  5.1 
7  41    1.2 

7  57  34.8 

8  13  45.2 


+ 
+ 


Yar.af 
i 
1 


8  29  31.7 
8  44  53.6 


5541 


55.63 
54.76 
5444 


5841 
58.16 
5146 

+56.99 
50  46 
49.78 
49.19 


+47.71 
46.96 
46.18 
45.38 
4445 

+43.69 
4340 
41.87 
46.99 
39.94 

+38.93 
+37.89 


21  64 

21  U 

21  6j6| 

21  64| 

21   7.3| 

i 

21  7.6 

21  8.0! 

21  8.4 

21  &8 

21  94 

21  9.6 
2110.0 
21  10.5 
21  11.0 
21  11.5 

2112.0 
21  12.6 
21  13.1 
21  13.7 
21 14.3 

21  144 
21  15.5 
21  16.2 
21  164 
21  17.6 

21  184 
21  19.1 
21  19.8 
2120.6 
21  21.4 

2122.2 
2123.0 


3Z 


Day  of  the  Month. 


Semidiameter 
Hor.  Parallax 


5th. 

10th. 

15th. 

90th. 

95th. 

#7 

8.4 

8.1 

7.8 

7.6 

9.0 

8.7 

8.4 

8.1 

7.9 

80th. 


II 

7.4 
7.6 


ITom— Tb*  sign  4*  indioatea  north  docH  nation*;  the  sign  —  indioatea  aonth  deottnattana. 
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GREENWICH  MEAN  TIME. 

JULY. 

AUGUST. 

f  Month. 

Apparent 

Right 
Ascension. 

Var.of 
RA. 
for  1 
Hoar. 

Apparent 
Declination. 

Var.of 
Ded. 
fori 
Hoar. 

Meridiau 
Passage. 

• 
•*• 

§ 

Apparent 

Right 
Ascension. 

Var.of 
R.  A. 
fori 
Honr. 

Apparent 
Declination. 

Var.  of 
Deol. 
for  1 
Hoar. 

Meridian 

A^sas^c^ss4^^9« 

ft 
I 

Noon.        1   Noon. 

h    m     b      i        & 
3  59  20.51    +11.893 

Noon. 

Noon. 

o 

CS 

p 
1 

Noon. 

Noon. 

Noon. 

Noon. 

li 
21 

+  18  29  31.7 

+38.93 

h    m 
21  22.2 

h    m     s 
6  34  32.96 

s 
+19.919 

+22  28  26.7 

-3.34 

m 
55.6 

24    4    6.53 

11.949 

18  44  53.6 

37.89 

21  23.0 

2 

6  39  43.11 

19.995 

22  26  47.6 

4.99 

21  56.8 

3j     4    8  53.71       11.990 

18  59  50.3 

36.83 

21  23.9 

3 

6  44  53.37 

19.999       22  24  30.5 

6.51 

21  58.0 

4|    4  13  42.04  1    19.038 

19  14  21.2 

35.74 

21  24.8 

4 

6  50    3.69 

19.931       22  21  35.4 

8.09 

21  59.3 

5«    4  18  31.51      19.085 

r 

19  28  25.6 

34.69 

21  25.7 

5 

6  55  14.01 

19.930 

22  18    2.3 

9.68 

22    0.5 

61    4  23  22.12+19.139 

+  19  42    2.8 

+33.48 

21  26.6 

6 

7    0  24.30 

+19.997 

+22  13  51.2    -11.96 

22    1.7 

7  I    4  28  13.84      19.178 

19  55  12.2 

39.31 

21  27.6 

7 

7    5  34.50 

19.999 

22    9    2.0  ;     19.84   22    2.9 

8.    4  33    6  66 

19.393 

20    7  53.3 

31.11 

21  28.5 

8 

7  10  44.56 

19.915 

22    3  34.9       14.49 

22    4.2 

9!    4  38    0.55 

19.968 

20  20    5.4 

99.89 

2129.5 

9 

7  15  54.44 

19.906 

21  57  30.0  |     15.99 

22    5.4 

10 

4  42  55.50 

19.319 

20  31  47.9 

98.65 

21  30.5 

10 

7  21    4.09 

19.896 

21  50  47.4       17.56 

22    6.6 

11  i    4  47  51.49 

+19.355 

+20  43    0.2 

+97.38 

21  31.5 

11 

7  26  13.46 

+19.884 

+21  43  27.2  ;  -19.19 

22    7.8 

12      4  52  48.50 

19  397 

20  5341.9 

96.09 

21  32.5 

12 

7  31  22.51 

19.870 

21  35  29.6 

90.68 

22    9.1 

13      4  57  46.51 

19.438 

21    3  52.3 

94.78 

21  33.6 

13 

7  36  31.21 

19.855 

21  26  54.8 

99.99 

22  10.3 

14 

5    2  45.49 

19.478 

21  13  31.0 

93.45 

21  34.6 

14 

7  41  39.52 

19.838 

21  17  43.0      93.76 

22  11.5 

15 

5    7  45.41 

19.517 

21  22  37.4 

99.10 

21  35.7 

15 

7  46  47.41 

19.819 

21     7  54.4       95.99 

I 

22  12.7 

16 

5  12  46.25 

+19.554 

+21  31  11.1 

+90.79 

21  36.8 

16 

7  51  54.83 

+19.799 

+20  57  29.4    -96.80 

22  13.8 

17 

5  17  47.97 

19.590 

21  39  11.5 

19.39 

21  37.9 

17 

7  57    1.75 

19.777 

20  46  28.2      98.30 

22  15.0 

18 

5  22  50.54 

19.695 

21  46  36.2 

17.90 

21  39.0 

18 

8   2    8.14 

19.754 

20  34  51.0 

99.79 

22  16.1 

10 

5  27  53.93 

19.658 

21  53  30.8 

16.47 

21  40.1 

19 

8    7  13.95 

19.730 

20  22  38  2 

31.97 

22  17.3 

,20 

5  32  58.10 

19.690 

21  59  48.8 

15.09 

21  41.2 

20 

8  12  19.16 

19.704 

20    9  50.2 

39.73 

22  18.4 

21 

5  38    3.01 

+19.790 

+22    5  31.9 

+13.56 

21  42.4 

21 

817  23.74 

+19.677 

+19  56  27.4 

-34.17 

22  19.5 

22 

5  43    8.62 

19.749 

22  10  39.6 

19.06 

21  43.5 

22 

8  22  27.66 

19.649 

19  42  30.3 

35.59 

22  20.6 

23 

5  48  14.89 

19.775 

22  15  11.6 

10.50 

21  44.7 

23 

8  27  30.88 

19619 

19  27  59.1 

37.00 

22  21.7 

24 

5  53  21.77 

19.799 

22  19    7.6 

9.08 

21  45.9 

24 

8  32  33.39 

19.589 

19  12  54.4 

38.39 

22  22.8 

25 

5  58  29.22 

19.899 

22  22  27.3 

7.56 

• 

21  47.1 

25 

8  37  35.16 

19.558 

18  57  16.6 

39.76 

22  23.9 

26 

6    3  37.18+19  843 

+22  25  10.3 

+  6.09 

21  48.3 

26 

8  42  36.17 

+19.596 

+18  41    6.1 

-41.11 

22  24.9 

27 

6    8  45.61  |    19.861 

22  27  16.5 

4.48 

21  49.5 

27 

8  47  36.39 

19.493 

18  24  23.5 

49  44    22  26.0 

28 1    6  13  54.45 

19.877 

22  28  45.5 

9.93 

21  50.7 

28 

8  52  35.81 

19.459 

18    7    9.4 

43.75 

22  27.0 

29      6  19    3.66 

19.891 

22  29  37.2 

+  1.37 

2151.9 

29 

8  57  34.41 

19.494 

17  49  24.1 

45.03 

22  28.0 

30 

6  24  13.18 

19.903 

22  29  51.4 

-0.19 

2153.1 

30 

9    2  32.18 

Ic.OOO 

17  31    8.3 

46.99 

22  29.0 

31 

6  29  22.97 

+19.919 

+22  29  28.0 

-  1.76 

21  54.4 

31 

9    7  29.10 

+19.354 

+17  12  22.5 

-47.53 

22  30.0 

32 

6  34  32.96   +19.919 

+22  28  26.7 

-3.34 

21  55.6 

32 

9  12  25.16 

+19.318 

+16  53    7.2 

-48.74 

22  31.0 

Di 

ay  of  the  Month. 

5th 

.   10th. 

i» 
I     7.0 

1      7  2 

15th. 

90th. 

// 
6.6 

b.8 

95th. 

10th. 

// 
6.3 

6.5 

Di 

iy  of  the  Month. 

4th. 
64 

9tb. 

// 
I     61 

\     6.3 

14th. 

£o 

6.2 

19th. 

94th. 

29th. 

-e.7 

5.9 

Semidiamater    .  . 
Hor.  Parallax     .  . 

7.S 

7.4 

6.8 
7.0 

t>.5 
67 

Sei 
Ho 

midiameter    .  . 
ir.  Parallax    .  . 

// 
5.9 

6.1 

5.8 
6.0 

The  sign  +  prefixed  to  the  hourly  change  of  declination  indicates 
tiona  are  deereaaing.    The  aign  —  indicates  that  north  declinat 

that  north  declinations  are  increasing  and  south  declina* 
ions  are  decreasing  and  south  declinations  increasing. 
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SEPTEMBER. 


o 


I 


1 

2 

3 

4 
6 

6 
7 
8 
9 
10 

II 
12 
I  13 
14 
16 

16 
17 
16 
19 
90 

21 
24 
23 
24 
25 

26 
27 
28 
29 
30 

31 
32 


Apparent 

Right 
Aaofmaioc. 


Nam. 


bus 
9  12  25.16 

9  17  20.35 

9  22  14.67 

9  27    8.11 

9  32    0.69 

9  3fl  52.39 
9  41  43.23 
9  46  33.21 
9  51  22.35 
9  56  10.66 

10  0  58.13 
10  5  44.79 
10  10  30.65 
10  15  15.74 
10  20    0.08 

10  24  43.69 
10  29  26.59 
10  34  8.80 
10  38  50.35 
10  43  31.25 

10  48  11.53 
10  52  51.23 

10  57  30.36 

11  2  8.96 
11    6  47.05 

II  11  24.66 
11  16  1.83 
1 1  20  38.57 
II  25  14.92 
II  29  60.92 

1 1  34  26.69 
II  39    1.96 


Var.of 
K.A. 

fori 
Hoar. 


If  com. 

+18416 
1*488 
18445 
19406 
19.179 

+12.1*6 
IS.  160 
€.066 
8480 
1 


J  .961 
J.1 
1 
1.883 

\jm 
vm 

1.773 
1.745 
1.718 
1481 

1466 

1.648 
1419 
1.697 
1477 

1.568 
1440 
1483 
1407 
1.493 

1.480 
1.489 


1> 


Jfoan. 


+16  53  7.2 
16  33  23.2 
16  13  1 1.0 
15  52  31.2 
15  31  24.4 

4-15  9  51.1 
14  47  04.0 
14  25  27.8 
14  2  39.1 
13  39  26.6 

+13  15  50.9 
12  51  52,6 
12  27  32.4 
12  2  50.9 
1 1  37  48.9 

+11  1227.1 

10  46  46.0 

10  20  46.4 

9  54  29.0 

9  27  54.5 

+  9    I    3.6 

6  33  57.0 
8   6  35.3 

7  38  59.3 
7  11    9.8 

+  6  43  7.4 
6  14  53.0 
5  46  27.1 
5  17  50.5 
4  49    4.0 


+  420 
+  3  51 


6.3 
4.1 


Var.of 
DoeL 
for  1 


22  31.0 
22  32.0 
22  32.9 
22  33.9 
6344   22  34.8 


6149 


22  35.7 
6649 !  22  36.6 
6648  |  22  37.5 
6743  |  22  38.3 
6841    22  39.2 


22  40.0 
22  40.9 
2241.7 
22  42.5 
22  43.3 

22  44.1 
22  44.6 
22  45.6 
22  46.3 
22  47.0 

22  47.7 
22  48.4 
22  49.1 
22  49.8 
22  50.6 

22  51.2 
22  51.9 
22  52.6 
22  53.2 
22  63.9 


80.89 
6149 
88.16 

8340 

-8341 
8448 
€645 
8848 

88.78 


8849 
88.78 
6948 
8944 

-70.38 
7646 
71.31 
71.74 
79.14 

-78.60 
-78.84 


22ty.6 
22  56.2 


Day  of  the  Month. 


Bemidiameter 
Hor.  Parallax 


Sd. 

6th. 

18th. 

llth. 

33d. 

ifa 
5.8 

^6 
6.7 

6.6 

5.6 

6.3 
5.5 

'Jttth. 


6.3 
6.5 


f 

% 

e 

2 


i 

2 
3 
4 

5 

6 
/ 
8 
9 
10 

II 
12 
13 
14 
15 

16 
17 
18 
19 

20 

21 
22 
23 
24 
25 

26 
27 
28 
29 
30 

31 
32 


Tar.  of 
fori 


Vac«f 

si 
1 


T 


»t 


11  34  2&S0   +11480   +  4  90    &3    - 


1139  1.96  n 
11  43  37.11  11 
1146  12.03      11-451 


11  52  46.77 

11  87  21.37 

12  1  55.67 
12  6  90.30 
1211  4.71 
12  15  39.14 

12  20  13.63 
12  24  46.22 
1229  2*46 
12  33  57.66 
12  36  33.04 

12  43  6.46 
12  47  44.19 
12  52  20.26 

12  56  56.76 

13  I  33.67 

13  6  11.05 
13  10  46.94 
13  15  27.38 
13  20  6.40 
13  24  46.04 

13  29  26.34 
13  34  7.33 
13  36  49.05 
13  43  31.53 
13  48  14.80 

13  52  58.89 
13  57  43.84 


11484 

+11489 
11438 
11434 
11 
11 


11 
11461 
11.880 
11.478 

+11.488 
11,486 
11418 
11488 
11448 

+11488 
11460 
11414 
11.4 
II 


+11 
11.783 
1J.764 
11.786 
11.880 

+11465 
+11491 


3  51  4.1 
3  21  S2£ 
252  33.4 
223    &2 

+  1  53  37.4 
1  24     \JB 

0  54  22,2 
+  0  24  39.2 

-  0    5    6.4 

-  0  34  54.0 

1  4  42.6 

1  34  32.0 

2  4  20.9 
234    8.6 

-  3    3  54.9 

3  33  36.5 

4  3  18.8 

4  32  55.0 

5  2  26.5 

-5  31  52.5 

6  1  12.1 
6  30  24.7 

6  59  29.3 

7  2625.3 

-7  57  11.8 

8  25  46.1 

8  54  13.4 
922  269 

9  50  27.8 

-10  18  15.3 
-10  45  46.5 


h  m 
9513 

28S.2 

22  5ojP 

22563 

57.1 


74.16 


221 

57.7' 

958.3 

2259.0 

22594 

23 

84 

23 

8.6 

23 

1.4 

23 

2.1 

23 

2J 

23 

3.4 

23 

4.0 

23 

4J 

23 

5.4 

23 

6.1 

23 

6£ 

73.17 


79.14 

-71.78 
71.88 
78.88 
70.31 
88.77 


18 


23   7.4 

23  8.1 
23  8-8 
23  9.5 
23  10.3 

23  11.0 
23  11.8 
23  12.5 
23  13.3 
2314.1 

2314.9 
23  15.7 


Day  of  the  Month. 


Semidiameter 
Hor.  Parallax 


Sd. 


5^2 
5.4 


8th. 


5.2 
5.4 


13th. 


5.3 


18th. 


£l 
5.3 


ltd. 


n 

5.1 
5.3 


28th. 


u 

5.1 
5.3 


Not*.— Too  sign  -f  tndloaioa  north  daollnaWoim  the  tign  —  Indloatoo  sooth  dnolfaatfami 


VENUS,   1886. 
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GREENWICH  MEAN  TIME. 


NOVEMBER. 


4 
8 

a 

o 
& 


1 
2 

3 

4 
5 

6 

7 

8 

9 

10 

II 
12 
13 
14 
15 

16 
17 
18 
19 
20 

21 
22 
23 
24 
25 

26 
27 
28 
29 
30 

31 
32 


AS?S?lt 

Ascension. 


NOOn. 


but 

3  57  43.84 

4  2  29.6? 
4  7  16.42 
4  12  4.12 
4  16  52.80 

4  21  42.48 
4  26  33.18 
4  31  24.94 
4  36  17.78 
4  41  11.73 

4  46  6.81 
4  51    3.04 

4  56    0.44 

5  0  59.04 
5    5  58.83 

5  10  59.83 
5  16  2.05 
5  21  5.50 
5  26  10.18 
5  31  16.10 

5  36  23.25 
541  31.64 
5  46  41.25 
5  51  52.04 

5  57    4.03 

6  2  17.22 
6  7  31.57 
6  12  47.06 
6  18  3.67 
6  23  21.36 

6  28  40.12 
6  33  59.90 


Var.of 
B.A. 
fori 
Hoar. 

Noon. 

A 

+11.891 

11.999 

11.968 

19.008 

19.049 

+19.091 

19.135 

19.179 

19.995 

19.971 

+19.319 

19.367 

19.416 

19.466 

19.516 

+19.567 

19.618 

19.669 

19.790 

19.779 

-1-19.893 

19.874 

19.995 

19.975 

13.095 

+13.074 

13.199 

13.169 

13.915 

13.960 

+13.300 

+13.345 

Apparent 
Declination. 


Noon. 


O        I         II 

-10  45  48.5 
II  13    6.6 

1 1  40    8.9 

12  6  54.6 

12  33  22.8 

-12  59  32.8 

13  25  23.8 

13  50  54.9 

14  16    5.4 

14  40  54.4 

-15    5  21.2 

15  29  24.9 

15  53    4.8 

16  1620.1 

16  39    9.9 

-17    I  33.5 

17  23  30.1 

17  44  58.9 

18  5  59.1 

18  26  29.9 

-18  46  30.6 

19  6    0.4 
19  24  58.7 

19  43  24.6 

20  I  17.4 

-20  18  36.3 
20  35  20.5 

20  51  29.4 

21  7    2.4 
21  21  58.9 

-21  36  18.2 
-21  49  59.5 


Var.of 
Deol. 
fori 
Hoar. 


Noon. 


a 


.58 
67.94 
67.96 
66.55 
65.81 

-65.03 
64.99 
63.37 
69.49 
61.58 

-60.64 
59.66 
58.65 
57.61 
56.54 

-55.43 
54.99 
53.11 
51.90 
00.66 

-49.39 
48.09 
46.75 
45.39 
44.00 


57 
41.11 
39.63 
38.19 
36.58 

-35.01 
-33.49 


Meridian 


h    m 
23  15.7 

23  16.6 

23  17.4 

23  18.3 

23  19.2 

23  20.1 
23  21.0 
23  21.9 
23  22.9 
23  23.9 

23  24.9 
23  25.9 
23  26.9 
23  28.0 
23  29.1 

23  30.2 
23  31.3 
23  32.4 
23  33.5 
23  34.7 

23  35.9 
23  37.1 
23  38.3 
23  39.6 
23  40.9 

23  42.2 
23  43.5 
23  44.9 
23  46.2 
23  47.6 

23  49.0 
23  50.4 


Day  of  the  Month. 


Semi  diameter 
Hor.  Parallax 


id. 

7th. 

19th. 

17th. 

J9d. 

n 

a 

ii 

£o 

a 

5.0 

5.0 

5.0 

5.0 

5.2 

5.2 

5.2 

5.2 

• 

5.2 

97th. 


5.0 
5.2 


3 


© 


1 

2 
3 
4 

5 

6 
7 
8 
9 
10 

II 
12 
13 
14 
15 

16 
17 
18 
19 
20 

21 
22 
23 
24 
25 

26 
27 
28 
29 
30 

31 
32 


Apparent 

Right 
Ascension. 


Noon. 


h    m     b 
16  28  40.12 

16  33  59.90 

16  39  20.68 

16  44  42,41 

16  50    5.07 

16  55  28.61 

17  0  52.99 
17  6  18.16 
17  II  44.07 
17  17  10.67 

17  22  37.92 
17  28  5.77 
17  33  34.16 
17  39  3.04 
17  44  32.36 

17  50    2.04 

17  55  32.03 

18  I  2.26 
18  6  32.67 
1812    3.20 

18  17  33.78 
18  23  4.35 
18  28  34.83 
18  34  5.1? 
18  39  35.29 

18  45  5.13 
18  50  34.62 

18  56    3.69 

19  I  32.28 
19    7    0.34 

19  12  27.79 
19  17  54.59 


DECEMBER. 


Yar.of 
R.A. 
fori 
Hoar. 


Noon. 


+ 
+ 


3.303 
3.345 
3.386 
3.495 
3.469 

3.498 
3.539 
3.564 
3.594 
3. 


3.648 
3.679 
3.694 
3.713 
3.730 

3.744 
3.755 
3.764 
3.770 
3.774 

3.775 
3.773 
3.768 
3.760 
3.749 

3.736 
3.790 
3.709 
3.681 
3.657 

3.631 
3.609 


Apparent 
Declination. 


Noon. 


O        I        II 

-21  36  18.2 

21  49  59.5 

22  3  2.3 
22  15  26.0 
22  27  10.1 

-22  38  14.1 
22  48  37.3 

22  58  19.4 

23  7  19.8 
23  15  38.2 

-23  23  14.1 
23  30  7.3 
23  36  17.3 
23  4 1  43.9 
23  46  26.8 

-23  50  25.8 
23  53  40.5 
23  56  10.9 
23  57  56.8 
23  58  58.1 

-23  59  14.7 
23  58  46.7 
23  67  33.9 
23  55  36.5 
23  52  54.4 

-23  49  27.9 
23  45  17.0 
23  40  22.0 
23  34  42.9 
23  28  20.1 

-23  21  13.8 
-23  13  24.4 


Var.of 
Deol. 
fori 
Hoar. 


Noon. 


/» 
-35.01 

33.49 

31.81 

30.17 

98.51 

-96.83 
95.19 
93.39 
91.64 
19.88 

-18.11 
16.39 
14.59 
19.70 
10.87 

-  9.03 
7.19 
5.34 
3.48 

-  1.69 

+  0.94 
9.10 
3.96 
5.89 
7.68 

+  9.53 
11.37 
13.91 
15.04 
16.86 

+18.66 
+90.46 


Meridian 

;e. 


h    m 
23  49.0 

23  50.4 

23  51.8 

23  53.3 

23  54.7 

23  56.2 
23  57.6 
23E9.1 

0    0.6 


0 
0 
0 
0 
0 


2.1 
3.6 
5.2 
6.7 
8.3 


0  9.8 
0  11.4 
0  12.9 
0  14.5 
0  16.0 

0  17.6 
0  19.2 
0  20.8 
0  22.3 
0  23.9 

0  25.5 
0  27.1 
0  28.7 
0  30.2 
0  31.7 

0  33.2 
0  34.7 


Day  of  the  Month. 


Semidiameter   .  . 
Hor.  Parallax    .  . 


9d. 


II 

5.0 
6.2 


7th. 


5.0 
5.2 


12th 


// 
5.0 

5.2 


17th. 


5.0 
5.2 


22d. 


ii 
5.0 

55 


97th. 


r>!0 
5.2 


ttd. 


6.2 


The  sign  4-  prefixed  to  the  hourly  change  of  declination  indicate*  that  north  declinations  are  increasing  and  south  declina- 
tions are  decreasing.    The  sign — indicates  that  north  declinations  are  depressing  and  south  declinations  increasing. 
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MJlKS,   1886. 


GKEEirWICH  MEAN  TIME. 


*SET 

E.A. 

Am"°°' 

H«u. 

jr<M. 

»~ 

1136    LOT 

It  35  68.43 

S.3&I 

1 1  36  S3. 94 

3.973 

1]  37  47.56 

S.1M 

1 1  38  i').-2S 

Liia 

1 1  39  28.99 

ta.oao 

1 1  40  16.73 

1.M6 

11  41    3.41 

1JC0 

11  41  46.03 

1.773 

114337.53 

1.884 

II  43    6-88 

4-1 M* 

11  43  44.05 

1.509 

II  44  19.00 

1.409 

II  44  51.66 

1.314 

1 1  45  93.07 

1.116 

11  45  50.13 

+1.190 

II  46  15.90 

l.«0 

1146  39.07 

0.918 

1 1  46  50.87 

0.8  IS 

11  47  IB.  18 

0.710 

1 1  47  33.95 

+0.803 

1147  47.13 

0.«i 

II  47  57.68 

0.385 

1 1  48   5.56 

0.9711 

1148  10.73 

O.IM 

II  48  13.15 

+0.0*3 

1 1  48  13.78 

-0.071 

II  48   9.57 

0.1  SJ 

11  48   3.51 

0.313 

1 1  47  54.56 

0.433 

1 1  47  43.67 

-o.ut 

II  47  37.88 

-M» 

tor  1        DmUjuUm. 


G  43  58.6 
5  39  57.0 
5  36    8.3 


5I3  4H.3 
5  13  5.4 
5  10  37.6 

+5  935.3 

5  8  38.3 

5  7  47.0 

5  7  31.7 


5  7  43.4 
5  8  33.8 
5  9  31.3 
a  1 0  35.5 


b     B 

16  48.7 
16  45. 
I G  43. 
16  39. 

16  36  5 

16  33.4 


16  90.5 

16  17.3 
16  13.! 

16  10.: 
16  7.: 
16   3.6 

16  0.1 
15  56.6 
1 5  53.0 
15  49.' 

15  45/ 

15  43.0 
15  38.3 
15  34.5 
15  30.7 

15  36.8 

15  33.9 
15  18.9 
15  14.9 
If.  10.8 
15    6.7 


AE3T 


.Vm 


E      M      . 

II  47  37.88 
II  47  10.11 
II  46  49.35 
1 1  46  35.61 
1 1  45  56.89 

1145  39.19 
1 1  44  56.51 
1 1  44  30.87 
II  43  43.99 
II  43    0.80 

II  43  16.41 
114139.17 
II  40  39.11 
II  39  46.29 
II  38  50.74 

1 1  37  53.53 
1136  51.71) 
1135  48.33 
1134  49.50 
1 1  33  34.37 

1 1  33  33.73 
II  31  10.95 
1 1  39  56.08 


37    J  I  34  37.73 


Day  of  the  Month. 


Appanat       Dwl. 
DooTIa.tio.i_       fori 


+597  39.6    ■ 
5  30  56.5 
5  34  47.9 
5  38  56.4 
5  4339.1 


+6  15  40.6 
6  9157.9 
6  98  39.' 
6  35  14.7 

6  43  13.3 

+6  49  34.5 
fl  56  47.7 

7  4i 
7  13    7.4 
7  30    3.5 


- 


14  58.4 

14    54.1: 

14  19.5 
14  45.4 

14  41.1 

H9.13  14  36.6 
"Ml  14  33.1 
13.48  |  14  37.5 
14.14 

U.7S 

+1S.41J  14  13.6 

16.09     14     1 
10.60     14     4.1  | 

17.17    13  59.9 


+18.93  13  49.4 
18.70  13  44.5 
19.16  13 
19.59,  13  34.4! 
19.99  '  13  39.3 

+M.3S    13  34.3 


».7»i  1247.5 
Si. si  13  43.1 
vi  .BO    13  36.8 


NOTS.— Th*  (IgD  +  ind___«l*»  Dorth  daolinaUena ;    the  dgn  —  IndlMteo  south  dMUnktlOBB. 


MARS,  1886. 
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GEBBNWIOH  MEAff  TIME. 


3 
g 

O 


i 

2 
3 

4 
5 

6 

7 

8 

9 

10 

11 
12 
13 
14 
15 

16 
17 
18 
19 
20 

21 
22 
23 
24 
25 

26 
27 
28 

29 
30 

31 
32 


MARCH. 


Apparent 

Right 
Ascension. 


Noon, 


h     m     • 
I  21  49.01 

I  20  22.79 

1  18  55.52 

1  17  27.39 

1  15  58.55 

1  14  29.19 
I  12  59.48 
I  1 1  29.60 
1  9  59.72 
1    8  30.02 

I  7    068 

I  531.86 

I  4    3.75 

I  2  36.50 

1  1  10.26 

0  59  45.18 
0  58  21.41 
0  56  59.09 
0  55  38.37 
0  54  19.36 

0  53  2.20 
0  51  46.99 
0  50  33.84 
0  49  22.86 
0  48  14.14 

0  47  7.77 

0  46  3.87 

0  45  2.49 

0  44  3.73 

0  43  7.64 

0  42  14.28 
0  41  23.72 


Var.of 
R.A. 
fori 

Hoar. 


Noon. 


-3.568 
3.615 
3.654 
3.687 
3.719 

-3.730 
3.749 
3.745 
3.741 
3.730 

-3.719 
3.686 
3.653 
3.615 
3.569 

-3.518 
3.460 
3.397 
3.396 
3.S53 

-3.175 
3.091 
3.003 
9.911 
9.814 

-9.714 
9.610 
9.503 
9.393 
9.980 

-9.165 
-9.047 


Apparent 
Declination. 


Noon. 


a 


+  8  36  17.5 
8  45  1.0 

8  53  43.7 

9  2  24.4 
9  11  1.8 

+  9  19  34.9 
9  28  2.6 
9  36  23.9 
9  44  37.7 
9  52  42.9 

+10  0  38.6 
10  8  23.8 
10  15  57.6 
10  23  19.3 
10  30  28.0 

+  10  37  23.1 
10  44  3.8 
10  50  29.6 

10  56  39.9 

11  2  34.2 

+11  8  11.8 
II  13  32.6 
11  18  36.2 
II  23  22.1 
1 1  27  50.2 

+11  32  0.1 
II  35  51.6 
1 1  39  24.6 
1 1  42  38.9 
1 1  45  34.4 

+11  4811.1 
+11  50  28.9 


Var.  of 
Decl. 
for  1 

Hour. 


Noon. 


+91.81 
91.80 
91.74 
91.63 
91.47 

+91.97 
91.09 
90.73 
90.39 
90.09 

+19.60 
19.15 
18.66 
18.13 
17.58 

+17.00 
16.39 
15.75 
15.09 
14.41 

+13.79 
13.01 
19.98 
11.54 
10.79 

+10.03 
9.96 
8.48 
7.70 
6.99 

+  6.14 
+  5.35 


Meridian 
Passage 


h    m 
2  42.1 

2  36.8 
2  31.4 
2  26.0 
2  20.6 

2  15.1 
2  9.7 
2    4.3 

I  58.9 
1  53.4 

I  48.0 
1  42.6 
I  37.3 
1  31.9 
I  26.5 

I  21.2 
I  15.9 
I  10.6 
I  5.4 
I    0.2 

0  55.0 
0  49.8 
0  44.6 
0  39.5 
0  34.5 

0  29.5 
0  24.5 
0  19.6 
0  14.7 
0    9.9 


5.1 
0.3 


Day  of  the  Month. 


Semidiameter  .  .  . 
Horizontal  Parallax 


2d. 

7th. 

12th. 

17th. 

// 

22d. 

a 

a 

7.5 

7.5 

7.5 

7.4 

7.3 

13.1 

13.2 

13.2 

13.0 

12.8 

97th. 


7.1 
12.5 


1 


1 
2 
3 
4 
5 

6 
7 

8 

9 

10 

11 
12 
13 
14 
15 

16 
17 
18 
19 
20 

21 
22 
23 
24 
25 

26 
27 

28 
29 
30 

31 
32 


APRIL. 


Apparent 

Right 
Aaoenaion. 

Var.of 
R.A. 
fori 

Hour. 

Noon. 

Noon. 

h     m     s 

a 

10  41  23.72 

-3.047 

10  40  36.03 

1.997 

10  39  51.23 

1.806 

10  3$  9.36 

1.663 

10  38  30.43 

1.560 

10  37  54.49 

-1.435 

10  37  21.55 

1.310 

10  36  51.63 

1.184 

10  36  24.72 

1.059 

10  36    0.81 

0.934 

10  35  39.89 

-0.810 

10  35  21.94 

0.686 

10  35    6.95 

0.563 

10  34  54.90 

0.449 

10  34  45.75 

0.399 

10  34  39.46 

-0.903 

10  34  36.01 

-0.085 

10  34  35.37 

+0.031 

10  34  37.50 

0.145 

10  34  42  35 

0.958 

10  34  49.89 

+0.369 

10  35    0.09 

0.479 

10  35  12.90 

0.587 

10  35  28.28 

0694 

10  35  46.20 

0.799 

10  36    6.63 

+0.909 

10  36  29.51 

1.004 

10  36  54.82 

1.104 

10  37  22.51 

1.903 

10  37  52.56 

1.301 

10  38  24.93 

+1.398 

10  38  59.56 

+1.489 

Apparent 
Declination. 


+ 
+ 


Noon. 


a 


Day  of  the  Month. 


Semidiameter 
Ilor.  Parallax 


I  50  28.9 
I  52  27.9 
1  54  8.1 
1  55  29.5 
1  56  32.3 

1  57  16.6 
1  57  42.5 
1  57  50.2 
I  57  39.9 
157  11.9 

I  56  26.4 
1  55  23.7 
I  54  4.0 
I  52  27.7 
I  50  34.7 

I  48  25.8 
1  46  1.0 
1  43  20.b 
1  40  24.9 
I  37  14.2 

I  33  48.8 
1  30  8.9 
1  26  14.7 
I  22  6.6 
1  17  44.6 


I  13  9.0 
I  820.1 
I  3  18.2 
0  58  3.4 
0  52  35.8 


0  46  55.7 
0  41    3.4 


Var.of 
Decl. 
fori 

Honr. 


Noon. 


a 
+  5.35 

4.56 

3.78 

3.00 

9.93 

+  1.46 
+  0.70 

-  0.06 
0.80 
1.53 

-9.95 
9.97 
3.67 
4.38 
5.04 

-  5.70 
6.36 
7.00 
7.63 
8.95 

-  8.88 
9.46 

10.05 
10.63 
11.90 

-11.76 
19.31 
19.85 
13.39 
13.91 

-14.49 
-14.93 


Meridian 
Passage. 


h    m 
10    0.3 

9  55.6 
9  51.0 
0  46.4 
941.8 

9  37.3 
9  32.9 
9  28.5 
9  24.1 
9  19.8 

9  15.5 
9  11.3 
9  7.1 
9    3.0 

8  58.9 

8  54.9 
8  51.0 
8  47.0 
8  43.1 
8  39.3 

8  35.5 
8  31.8 

8  28.1 
8  24.4 
8  20.8 

8  17.2 
8  13.7 
8  10.2 
8  6.7 
8    3.3 

7  59.9 
7  56.6 


let 

6th. 

11th. 

6\5 
11.3 

16th. 

6.2 
10.9 

21st. 

6\0 
10.5 

(T.9 
12.2 

6.7 
11.8 

26th. 

~5^7 
10.1 


The  sign  4- prefixed  to  the  hourly  change  of  deolination  indicates  that  north  declinations  are  increasing  and  south  declina- 
tions are  decreasing.    The  sign — indicates  that  north  declinations  are  decreasing  and  south  declinations  increasing. 
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MAES,  1886. 


GREENWICH  MEAN  TIME. 


g 

a 

e 
& 


1 
2 
3 
4 
5 

6 
7 
8 
9 
10 

11 
12 
13 
14 
15 

16 
17 
18 
19 

90 

21 
22 
23 
24 
25 

26 
27 
28 
29 
30 

31 
32 


MAT. 


AEsrt 

Amotion. 


Noon. 


h  m  s 
10  38  24.93 

10  38  59.56 

10  39  36.42 

10  40  15.48 

10  40  56.68 

10  41  39.97 
10  42  25.32 
10  43  12.69 
10  44  2.03 
10  44  53.30 

10  45  46.45 
10  46  41.43 
10  47  38.21 
10  48  36.74 
10  49  36.97 

10  50  38.86 
10  51  42.38 
10  52  47.48 
10  53  54.12 
10  55  2.29 

10  56  11.93 
10  57  23.03 
10  58  35.55 

10  59  49.47 

11  1    4.76 

11  2  21.39 

II  3  39.34 

11  4  58.58 

II  6  19.10 

II  7  40.86 

11  9  3.84 
11  10  28.03 


Var.of 

B.A.   I     Apparent 
for  1    ,  Declination. 
Hoar.  ! 


Tar.  of 
Deel. 
fori 
Hour. 


Noon 


.   < 


f/OOflm 


Noon. 


a 
+1.3 
1.489 
1.689 
1.872 
1.780 


// 


+  10  46  55.7 
10  41    3.4 
10  34  59.0 
10  28  42.7, 
1022  14.8 


+1.846  +10  15  35.5 

1.939  j  10    8  45.1 

9,015 '  10    143.4 

2.098 1  9  54  31.0 

a.  178  9  47   8.0 


-14.49 
14.93 
15.43 
15.99 
18.49 

-16.89 
17.34 
17.79 
18.93 
18.67 


Meridian 


+2.953    +  9  39  34.6    -19.10 


9.398 
9.409 
9.474 
9.544 

+4.613 
9.679 
2.745 
9.809 
2.871 


9  31  51.0 
9  23  57.3 
9  15  53.6 
9    7  40.8 

+  8  59  18.2 
8  50  46.3 
8  42  5.3 
8  33  15.3 
8  24  16.5 


42.939    +  8  15    9.1 

9.999  i  8    5  53.1 

3.051  !  7  56  28.7 

3.108  j  7  46  55.9 

3.165  7  37  15.0 


+3.990    +  7  27  26.0 


19.53 
19.94 
90.34 
90.74 

-91.13 
91.59 
91.90 
99.97 
99.63 


3.975 
3.398 
3.381 
3.439 

+3.483 
+3.539 


7  17  29.1 
7  7  24.4 
6  57  11.9 
6  46  51.8 

+  6  36  24.3 
+  6  25  49.3 


93.34 
93.69 
94.04 
94.38 

-94.71 
95.04 
95.36 
95.68 
95.99 


.30 
.61 


h    no 
7  59.9 

7  56.6 

7  53.3 

7  50.0 

7  46.8 

7  43.6 
7  40.4 
7  37.3 
7  34.2 
731.1 

7  28.0 
7  25.0 
7  22.0 
7  19.1 
7  16.2 

7  13.3 
7  10.4 
7  7.6 
7  4.8 
7   2.0 

6  59.2 
6  56.5 
6  53.7 
6  51.0 
6  48.3 

6  45.7 
6  43.0 
6  40.4 
6  37.8 
6  35.3 

6  32.7 
6  30.2 


Day  of  the  Month. 


Semidiameter 
Hor.  Parallax 


lat 

6th. 

11th. 

5.5 
9.7 

5.3 
9.3 

5.1 
8.9 

16th. 

21st. 

26th. 

//  i 

a 

4.9 

4.7 

4.6 

8.6 

8.3 

8.0 

Stot. 


4.4 

4.7 


5 

a 

o 

* 

o 


1 

2 
3 
4 
5 

6 
7 
8 
9 
10 

II 
12 
13 
14 
15 

16 
17 
18 
19 
20 

21 
22 
23 
24 
25 

26 
27 
28 

29 
30 

31 
32 


JUNE. 


Af83T 


JtOOMm 


Si    m     0 
11  10  28.03 

1111  53.39 

II  13  19.91 

II  14  47.56 

II  16  16.31 

II  17  46.15 
II  19  17.04 
1 1  20  48.98 
1122  21.93 
1 1  23  55.87 

1 1  25  30.77 
II  27  6.61 
1 1  28  43.38 
II  30  21.07 
II  31  59.65 

II  33  39.10 
II  35  19.40 
1 1  3?  0.55 
1 1  38  42.53 
1 1  40  25.33 

1 1  42  8.95 
J I  43  53.37 
1 1  45  38.58 
1 1  47  24.57 
1149  11.35 

1 1  50  58.90 
1 1  52  47.22 
1 1  54  36.29 
II  56  26.12 
1 1  58  16.69 


12    0 
12    2 


8.00 
0.04 


Var.of 
R.A. 
fori 
Hoar. 


Noon. 


0 

+3.539 
3.581 
3.689 
3.675 
3.791 

+3.765 
3.809 
3.859 
3.894 
3.934 

+3.974 
4.013 
4.051 
4.089 
4.196 

+4.169 
4.197 
4.939 
4966 

4.300 

+4.334 
4.367 
4.400 
4.433 
4.465 

+4.497 
4.599 
4.560 
4.591 
4.689 

+4.653 
+4.683 


Apparent 
Deeunation. 


Var.of 

Deel. 

fori 


NOOH, 


O        i        It 

+6  25  49.3 
6  15  7.1 
6  4  17.7 
5  53  21.2 
5  42  17.9 

+5  31  7.8 
5  1951. 1 
5  8  27.8 
4  56  58.1 
4  45  22.2 

+4  33  40. 1 
4  21  52.0 
4  9  58.0 
3  57  58.2 
3  45  52.8 

+3  33  41.9 
3  21  25.6 
3  9  3.9 
2  56  37.0 
2  44    4.9 

+2  31  27.9 
2  18  45.9 
2  5  59  I 
I  53  7.5 
I  40  11.2 

+1  27  10.4 
I  14  5.1 
I  0  55.3 
0  47  41.3 
0  34  23. 1 

+0  21    0.7 
+0    7  34.3 


Noon. 


-96.61 
96.91 
97.90 
97.49 
97.78 


98.34 
98.61 
98.87 
99.13 


38 
99.63 
99.87 
30.11 
30.34 

-30.57 
30.79 
31.01 
31.93 
31.44 

-31.64 
31.85 
39.05 
38.95 
39.44 


.63 
39.81 
39.99 
33.17 
33.34 

-33.51 
-33.68 


h  m 
6  30.2 
6  27.7 
6  25.2 
6  22.7 
6  20.3 

6  17.8, 
6  15.4 
6  13.0 
6  10.6 
6   8.3 

6  5.9 
6  3.6 
6  1,2 
5  58.9 
5  56.6 

5  54.4 
5  52.1 1 
5  49.9 ' 
5  47.6  j 
5  45.4 

5  43.2 
5  41.0 
5  38.8 
5  36.6 
5  34.5 


5  32.3 
5  30.2 
5  28.1 
5  26.0 
5  23.9 

5  21.8 
5  19.7 


Day  of  the  Month 


Semidiameter 
Hor.  Parallax 


5th. 

10th. 

15th. 

30th. 

25th. 

a 

a 

a 

// 

4.3 

4.1 

4.0 

3.9 

3.8 

7.5 

7.2 

7.0 

6.8 

6.6 

30th. 


6.4 


Ifom— The  sign  4-  indicate*  north  declinations;   the  sign  —  indicates  south  declinations 
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GREENWICH  MEAN  TIME. 

JULY. 

AUGUST. 

■ 

4 

§ 

1 

Ascension. 

Var.of 
B.A. 
fori 

Hoar. 

Apparent 
Declination. 

Tar.  of 
DeeL 
fori 
Hoar. 

Msrldian 

• 

3 

* 

%4 

A8K?t 

Ascension. 

Var.of 
R.  A. 
fori 
Hoar. 

Apparent 
Declination. 

Var.of 
Deol. 
fori 
Hour. 

Meridian 
Passes*. 

JrOOSk 

Noon. 

Noon. 

Noon. 

o 

Noon. 

Noon. 

Noon. 

Noon. 

h    m     s 
19   0   8.00 

s 
44453 

O        1         li 

+0  21    0.7 

u 
-33.61 

h   m 
5  21.8 

1 

h    m     s 
13    3    9.08 

8 

+$.496 

Oil* 

-  6  56  55.1 

-36.36 

b    ra 
4  22.8 

2 

19   9   0.04 

4.883 

+0    7  34.3 

33.66 

5  19.7 

2 

13    521.30 

5.593 

7  1 1  28.0 

96.38 

4  21.0 

3 

19    3  59.79 

4.713 

-0    5  55.9 

33  84 

5  17.7 

3 

13    7  34.17 

5.649 

7  26    1.2 

36.39 

4  19.3 

4 

19    5  46.96J     4.743 

0  19  29.9 

34.00 

5  15.6 

,4 

13    9  47.68 

5.576 

7  40  34.5 

36.39 

4  17.6 

5 

19    7  40.43  j     4.779 

0  33    7.5 

34.16 

5  13.6 

5 

13  12    1.82 

5.609 

7  55    7.8 

36.39 

4  15.9 

6 

i 
19   9  35.30     +4.001 

-0  46  48.7 

-34.30 

5  11.6 

6 

1314  16.61 

+6.689 

-  8    941.0 

-36.38 

4  14.2 

7 

191130.85       4.890 

1    0  33.3 

34.43 

5    9.6 

7 

13  16  32.03 

5.655 

8  24  13.9 

36.36 

4  12.5 

8 

19  13  97.08       4.858 

1  14  21.2 

34.56 

5    7.6 

8 

13  18  48.09 

5.689 

8  38  46.3 

36.34 

4  10.8 

9 

19  15  93.98 

4488 

1  28  12.3 

3449 

5    5.6 

9 

13  21    4.77 

5.706 

8  53  18.2 

36.31 

4    9.2 

10 

19  17  91.55 

4.913 

1  42    6.5 

34.81 

5    3.6 

10 

13  23  22.10 

5.735 

9    7  49.4 

36.96 

4    7.6 

11 

19  19  19.76 

+4.939 

-1  56    3.5 

-34.93 

5    1.7 

11 

13  25  40.06 

+5.761 

-  9  22  19.6 

-36.94 

4    5.9 

12 

19  91  18.69 

4.966 

2  10    3.3 

35.04 

59.7 

12 

13  27  58.66 

5.788 

9  36  48.9 

36.90 

4    4.3 

13 

19  93  18.13 

4.999 

2  24    5.8 

35.15 

57.8 

13 

13  30  17.90 

6.815 

9  51  17.1 

36.15 

4    2.7 

14 

12  95  18.97 

5.019 

2  38  10.9 

35.96 

55.8 

14 

13  32  37.78 

5.849 

10    5  43.9 

36.09 

4    1.1 

15 

19  97  19.04 

6.046 

2  52  18.4 

35.36 

53.9 

15 

13  34  58.31 

5.869 

10  20    9.3 

36.03 

3  59.5 

16 

19  99  90.46 

+5.079 

-3    6  28.2 

-35.45 

52.0 

16 

13  37  19.48 

+6.896 

-10  34  33.1 

-35.96 

3  57.9 

17 

12  31  92.49 

5.098 

3  20  40.2 

35.54 

50.1 

17 

13  39  41.31 

5.993 

10  48  55.2 

35.88 

3  56.3 

18 

12  33  95.16 

5  195 

3  34  54  4 

35.63 

48.2 

18 

13  42    3.80 

5.951 

11    3  15.4 

35.80 

3  54.7 

19 

19  35  98.46       5.151 

3  49  10.6 

35.71 

46.3 

10 

13  44  26.96 

6.979 

11  17  33.7 

35.79 

3  53.2 

90 

19  37  32.38 

5.177 

4    3  28.7 

35.79 

44.4 

20 

13  46  50.78 

6.007 

11  31  49.8 

35.63 

3  51.7 

91 

19  39  36.94 

+5.903 

-4  17  48.6 

—35.86 

42.6 

21 

13  49  15.28 

+6.035 

-1 1  46    3.6 

-35.53 

3  50.1 

99 

12  41  42.12 

5499 

4  32  10.1 

35.93 

40.7 

22 

13  5140.47 

6.063 

12    0  15.1 

35.43 

3  48.6 

93 

12  43  47.94 

5.955 

4  46  33.2 

36.00 

38.9 

23 

13  54    6.34 

6.099 

12  14  24.0 

35.39 

3  47.1 

94 

19  45  54.39 

5.989 

5    0  57.9 

36.06 

37.0 

24 

13  56  32.90 

6.191 

12  28  30.2 

35.90 

3  45.6 

95 

19  48    1.48 

5.309 

5  15  23.8 

36.11 

35.2 

25 

13  59    0.15 

6  150 

12  42  33.6 

35.08 

3  44.1 

96 

19  50    9.99 

+5.336 

-5  29  51.1 

-36.16 

33.4 

26 

14    1  28.10 

+6.179 

-12  56  34.0 

-34.95 

3  42.6 

97 

19  52  17.59 

5.369 

5  44  19.5 

36.91 

31.6 

27 

14    3  56.75 

6.909 

13  10  31.3 

34.89 

3  41.2 

98 

12  54  26.60 

5.389 

5  58  49.1 

36.95 

29.8 

28 

14    6  26.12 

6.938 

13  24  25.3 

34.68 

3  39.7 

99 

12  56  36.26 

6.416 

6  13  19.5 

36.99 

28.0 

29 

14    8  56.20 

6.968 

13  38  15.8 

34.53 

3  38.3 

30 

12  58  46.56 

5.443 

6  27  50.8 

36.39 

26.3 

30 

14  11  26.98 

6.997 

13  52    2.7 

34.37 

3  36.9 

31 

13    0  57.50 

+5.469 

-6  42  22.7 

-36.34 

24.5 

3i 

14  13  58.47 

+6.397 

-14    5  45.8 

-34.91 

3  35.5 

39 

13    3   9.08 

+5.498 

-6  56  55.1 

-36.36 

22.8 

32 

14  16  30.68     +6.357 

-14  19  25.0 

-34.04 

3  34.0 

Day  of  the  Month. 

5th 

it 
3i 

6.2 

.   10th. 

i     3.5 

\     61 

15th. 

3.4 
6.0 

19th. 

£.2 

5.9 

95th. 

80th. 

Day  of  the  Month. 

4th. 
5.5 

9th. 

\     #1 
>     5.4 

14th. 

19th. 

94 

th. 

99th. 

Semidiameter    .  . 
Hor.  Parallax    .  . 

£3 

5.7 

& 
5.6 

Sei 
Ho 

raidiameter    .  . 
r.  Parallax    .  . 

£o 

5.3 

£.0 
5.2 

i 

h 
>.l 

£.9 
5.1 

The  sign  +  prefixed  to  the  hourly  change  of  declination  indicates 
ttons  are  decreasing.    The  sign  —  indicates  that  north  deolinat 

that  north  declinations  are  increasing  and  soutt 
tons  are  decreasing  and  south  declinations  inert 

t  decline- 
Basing. 

234 


MARS,   1886. 


GREENWICH  MEAN  TIME. 


ABS?" 


DwSuttoa. 


IJeStauton 


Ti 

8  57.fi 
2  56.5 

2  55. 5 

3  54.6 

9  63.6 

2  52.fi 
2  51.6 
9  GO.? 
2  40.8 
94ft8 


9  41.3 

9  43.4 

9  49.6 
3  41.8 
9  41.0 

2  40.1 

9  39.3 
9  38.5 
9  37.7 
9  37.0 
9  36.2 

935.4 

9  34.7 
934.0 
933.3 
939.5 


14  16  30.68 
14  19  3.61 
14  91  37.34 
14  94  11.58 
14  36  46.66 

14  9399.43 
14  31  58.03 
14  34  36.14 
14  37  14.07 
14  39  59.73 

14  43  39.09 
14  46  19.18 
14  47  63.00 
14  50  34.55 
14  53  16.84 

14  55  59.86 

14  58  43.69 

15  13 

16  4  13.37 
15    65$ 

IB  9  46.19 
1513  3! 

15  1531.90 

16  18  10.93 

15  31    0.70 

16  9361.94 
16  36  43.54 
16  39  34.58 


D»y  of  Ilia  Month. 


14  46  30.7 

14  69  57.0 
16  13  18.6 

-15  96  36.3 
1539  47.0 

15  53  53.5 

16  6  54. 
16  16  60. 

-16  31  30.9 
16  44  93.7 

16  67 

17  933.9 
17  9167.9 

-17  34  16.3 
17  4637.8 

17  58  39.4 

18  1099.8 
16  3319.8 

I    -18  34    2.4 

18  45  37. 
1857    4.3 

19  8  93.3 
19  19  34.0 

-19  30  36.3 
10  4130.0 
19  59  14.9 
90   9 
90  13  17.5 


3  34.0 

3  33.fi 
3  31.3 
3  39.9 

3  38.6 

3  27.2 
3  25.9 
3  94.6 
3  83.3 
3  32.0 


314.4 
3  13.2 
3  12.0 
3  10.8 
3    9.7 

3  8.5 

3  7.3 

3  C.2 

3  5.1 

3  4.0 


16  38  16.91 
15  41  10.93 
1644  6.98 
1547  3.46 
15  49  50.66 

15  53  57.E7 

15  65  56.90 
1568  65.54 

16  1  55.67 


16  767.71 
16  10  59.81 
1614  9.59 
16  17  6.04 
16  30  10.16 

16  33  14.94 

16  36  30.38 
1639  36.48 
16  33  33.33 
16  35  40.61 

16  38  48.63 
16  4157.97 
16  45  6.63 
16  4816.40 

16  61  26.86 


-9093  343 
90  33  43.5 

30  43  40.5 

90  53  98.6 

31  3    6.3 

-91  19  33.8 

91  91  60.7 
91  30  56.8 
21  39  59.0 
314836.1 

-31  57  8.9 
33  5  30.3 
9913  39.( 
9991  37.5 

32  3933.3 

-89  36  56.6 

33  44  17.7 
39  51  96.3 
9968  99.9 
33    5    6.2 

-93  11  35.9 
9317  59.0 
33  33  55.4 
33  39  45.4 
93  35  91.6 

-33  40  44.0 
33  45  53.5 
93  60  40.9 

33  55  36.0 
33  69  69.6 

-94    4    3.7 


D»y  of  the  Month. 


MARS,  1886. 
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GREENWICH  MEAN  TIME. 


NOVEMBER. 


5 

S 

3 

O 


1 

2 
3 
4 
5 

6 

7 

8 

9 

10 

11 
12 
13 
14 
15 

16 
17 
18 
19 
20 

21 
22 
23 
24 
25 

26 
27 
28 
29 
30 

31 
32 


Apparent 

AsMDftiOB. 


Noon. 


h    u     i 
17  13  55.64 

17  17  10.36 

17  20  25.56 

172341.20 

17  26  57.27 

17  30  13.76 
17  33  30.65 
17  36  47.91 
17  40  5.55 
17  43  23.55 

17  46  41.88 
17  50  0.53 
17  53  19.48 
17  56  38.74 

17  59  58.27 

18  3  18.07 
18  6  38.11 
18  9  58.39 
18  13  18.89 
18  16  39.59 

18  20  0.47 
18  23  21.52 
18  26  42.72 
18  30  4.04 
18  33  25.48 

18  36  47.01 
18  40  8.61 
18  43  30.26 
18  46  51.95 
18  50  13.65 

18  53  35.34 
18  56  57.00 


Var.of 
R.A. 
fori 
Hoar. 


Noon. 


Apparent 
Declination. 


Noon. 


n 
+6  103 

8.1S3 

8.143 

8.161 

8.179 

-1-8.196 
8.919 
8.9S8 
8.943 
8.95? 

+8.971 
8.984 
8.998 
8.308 
8.319 

+8.330 
8.349, 
8.353  ! 
8369 
8.369 

+8.375 
8.380 
8.386 
8.391 
8.395 


O         l  il 

-24  8  0.1 
24  II  41.7 
24  15  8.4 
24  18  19.9 
24  21  16.1 

-24  23  57.2 
24  26  22.9 
24  28  32.9 
24  30  27.3 
24  32   6.0 

-24  33  28.8 
24  34  35.8 
24  35  26.7 
24  36  1.6 
24  36  20.4 

-24  36  23.0 
24  36  9.3 
24  35  39.3 
24  34  53.0 
24  33  50.3 

-24  32  31.1 
24  30  55.5 
24  29  3  5 
24  26  54.9 
24  24  29.9 


+6.398    -24  21  48.3 

8.401  j     24  18  50.2 

8.403      24  15  35.6 

8.404 '    24  12    4.5 

8.404 '     24    8  16.9 

! 

+8.403  j  -24    4  12.8 

+8.401  I  -23  59  52.4 


Var.of 
Decl. 
fori 

Hour. 


Noon. 


-9.54 
8.99 
8.30 
7.67 
7.03 

-6.39 
5.74 
5.09 
4.44 
3.79 

-  3.13 
9.46 
1.79 
1.19 

-  0.44 

+  0.94 
0.91 
1.59 
9.97 
9.96 

+  3.64 
4.39 
5.00 
5.69 
6.39 

+  7.08 
7.76 
8.45 
9.14 
9.83 

+10.51 
+11.90 


Meridian 


h    m 
231.1 

2  30.4 

229.7 

2  29.0 

228.3 

2  27.7 
2  27.0 
2  26.4 
2  25.7 
2  25.1 

2  24.4 
2  23.8 
2  23.2 
2  22.6 
2  21.9 

221.3 
2  20.7 
2  20.1 
2  19.5 
2  18.9 

2  18.3 
2  17.7 
217.1 
2  16.6 
2  16.0 

2  15.4 
2  14.8 
2  14.3 
2  13.7 
2  13.1 

2  12.5 
211.9 


Day  of  the  Month. 


Seraidiameter 
Hor.  Parallax 


2d. 

7th. 

19th. 

17th. 

aid. 

a 

// 

a 

// 

2.5 

2.5 

2.5 

2.4 

2.4 

4.4 

4.3 

4.3 

4.3 

4.2 

97th. 


2.4 
4.2 


DECEMBER. 


.a 

a 

o 

* 

o 

$? 

ft 


1 

2 
3 
4 
5 

6 
7 
8 
9 
10 

11 
12 
13 
14 
15 

16 
17 
18 
19 
20 

21 
22 
23 
24 
25 

26 
27 

28 
29 
30 

31 
32 


Apparent 

Bight 
Ascension. 


Noon. 


h    m     ■ 
18  53  35.34 

18  56  57.00 

19  0  18.62 
19  3  40.17 
19    7    165 

19  10  23.02 
19  13  44.28 
19  17  5.41 
19  20  26.40 
19  23  47.23 

19  27  7.68 
19  30  28.34 
19  33  48.61 
19  37  8.67 
19  40  28.51 

19  43  48.12 
19  47  7.48 
19  50  26.58 
19  53  45.41 

19  57    3.96 

20  0  22.23 
20  3  40.20 
20  6  57.85 
20  10  15.18 
20  13  32.18 

20  16  48.83 
20  20  5.12 
20  23  21.04 
20  26  36.69 
20  29  51.75 

20  33  6.51 
20  36  20.86 


Var.of 
R  A. 
fori 
Hoar. 


Noon. 


0 

+8.403 
8.401 
o.ovv 
6.396 
8.399 

+o»^BB 
8.363 
8.377 
8.371 
8.364 

+6.357 
8.349 
8340 
8.331 
8.399 

+6.319 
8.309 
8.991 
8.979 
8.987 

+8.955 
8.949 
8.999 
8.915 
8.901 

+8.187 
8.179 
8.156 
8.140 
8.194 

+8.107 
+8.090 


Apparent 
Declination. 

Var.of 
Decl. 
fori 
Hoar. 

Noon. 

Noon. 

O        i        if 

-24    4  12.8 

i' 
+10.51 

23  59  52.4 

11.90 

23  55  15.5 

11.88 

23  50  22.3 

19.56 

23  45  12.7 

13.94 

-23  39  46.9 

+  13.99 

23  34    4.9 

14.59 

2328   6.7 

15.96 

23  21  52.4 

15.93 

23  15  22.1 

16.60 

-23    8  35.9 

+17.96 

23    1  33.9 

17.99 

22  54  16.0 

18.57 

22  46  42.5 

19.99 

22  38  53.4 

19.87 

-22  30  48.8 

+90.51 

22  22  28.8 

91.15 

22  13  53.6 

91.78 

22    5    3.3 

99.41 

21  55  57.9 

93.03 

-21  46  37.7 

+93  65 

21  37    2.7 

94.96 

21  27  13.0 

94.87 

21  17    8.9 

95.47 

21    6  50.5 

96.06 

-20  56  17.8 

+98.65 

20  45  31.1 

97.93 

20  34  30.6 

97  81 

20  23  16.4 

98.36 

20  1 1  48.6 

98.95 

-20    0    7.5 

+99.51 

-19  48  13.2 

+30.05 

Meridian 


h  m 
2  12.5 
2  11.9 
2  11.3 
2  10.8 
2  10.2 


2 
2 
2 
2 
2 

2 
2 
2 
2 
2 

2 
2 
2 
2 
2 


9.6 
9.0 
8.4 
7.8 
7.2 

6.6 
6.0 
5.4 
4.8 
4.2 

3.6 
2.9 
2.3 
1.7 
1.0 


2  0.4 
1  59.8 
1  59.1 

1  58.4 
1  57.8 

I  57.1  i 
I  56.4 
I  55.7 
I  55.1 
I  54.4 

I  53.7 
1  53.0 


Day  of  the  Month . 


Seraidiameter    . 
Hor.  Parallax    . 


Id. 

7th. 

19th. 

17th 

29d. 

27th. 

i' 
2.4 

2.4 

2.4 

it 
2.3 

2.3 

<J3 

4.2 

4.2 

4.1 

41 

4.1 

4.0 

ltd. 


2.3 
4.0 


The  sign  -f  prefixed  to  the  hourly  change  of  declination  indicates  that  north  declinations  are  increasing  and  south  declina- 
tions are  decreasing.    The  sign  —  indicates  that  north  declinations  are  decreasing  and  south  declinations  increasing. 


JUPITER,   1886. 


1 

GREENWICH  MEAN  TIME. 

JANUARY. 

FEBRUABT. 

s 
e 

Assr 

Ascension. 

Var.of 
R.A. 
fori 

flour. 

Apparent 
Declination. 

Tar.  of 
DecL 
for  1 
flour. 

• 

Meridian 
Passage. 

• 

§ 
* 

%4 

Apparent 

Right 
Ascension. 

Var.of 
R.  A. 
fori 
Hour. 

Apparent 
Declination. 

Var.of 
DecL 
fori 
floor. 

Meridian 
PasMc*.! 

e 

ITson. 

Noon. 

Noon. 

Noon. 

o 

I 

1 

Noon. 

No*n. 

No*n 

Jtooa. 

i 

h    m     s 
12  22   3.10 

s 
+0.6*5 

Oil' 

-0  57  17.7 

-9.88 

h    m 
17  35.1 

h    m     s 
12  23  27.60 

s 
-0.337 

Q           1           H 

-0  67  12.9 

** 
+9.89 

b   m    i 
15  34.3 

2 

12  22  16.09 

0.598 

0  58  24.1 

9.08 

17  31.4 

2 

12  23  19.17 

0.385 

0  56    1.5 

3.07 

15  30.3 

3 

12  22  28.43 

0.500 

0  59  96.3 

9.50 

17  27.6 

3 

12  23  10.06 

0.394 

0  54  45.7 

3.95 

15  26.2 

4 

12  22  40.10 

0.470 

1    0  24.2 

9.39 

17  23.9 

4 

12  23    0.26 

0.499 

0  53  25.6 

3.49 

15  23.1! 

5 

12  22  51.11 

0.445 

1    1  17.7 

9.14 

17  20.2 

5 

12  22  49.78 

0.450 

0  52    1.3 

3.00 

15  18.0 

6 

12  23    1.44 

+0.417 

-1    2   6.8 

-1.95 

17  16.4 

6 

12  22  38.64 

-^>.478 

-0  50  32.8 

+3.77 

15  13.8 

7 

12  23  11.11 

0.180 

1    2  51.5 

1.77 

17  12.6 

7 

12  22  26.84 

0.005 

0  49    0.3 

3.94 

15   9.7 

8    12  S3  90.09 

0.360 

1    3  31.7 

1.58 

17    8.8 

8 

12  22  14.37 

0.533 

0  47  23.6 

4.11 

15   5.6 

» 

12  23  28.40 

0.338 

1    4    7.6 

1.40 

17    5.0 

9 

12  22    1.26 

0.500 

0  45  43.0 

4JU 

15    1.4 

10 

12  23  36.02 

0.303 

1    4  38.9 

1.91 

17    1.2 

10 

12  21  47.51 

0.566 

0  43  58.4 

4.45 

14  57.2 

II 

12  23  42.96 

+0.175 

-1    5    5.8 

-1.03 

16  57.3 

11 

12  21  33.13 

-0.019 

-0  42   9.9 

+4.61 

14  53.1 

12 

12  23  49.21 

0.946 

1    5  28.2 

0.84 

16  53.5 

12 

12  21  18.13 

0.838 

0  40  17.6 

4.76 

14  48.9 

13 

12  23  54.76 

0JU7 

1    5  46.2 

0.05 

16  49.7 

13 

12  21    2.51 

0.603 

0  38  21.5 

4.99 

14  44.7 1 

14 

12  23  59.63 

0.188 

1    5  59.6 

0.47 

16  45.8 

14 

12  20  46.29 

0.688 

0  36  21.7 

5.07 

14  40.5 

15 

12  24    3.81 

0.100 

1    6   8.6 

0.98 

1641.9 

15 

12  20  29.48 

0.713 

0  34  18.2 

5.99 

14  36.3 

16 

12  24    7.29 

+0.131 

-1    6  13.1 

-0.09 

16  38.0 

16 

12  20  12.08 

-0.737 

-0  32  11.2 

+5.36 

14  32.0 

17 

12  24  10.07 

0  101 

1    6  13.1 

+0.00 

16  34.1 

17 

12  19  54.11 

0.761 

0  30   0.7 

5.51 

14  27.8 

18 

12  24  12.16 

0.07S 

1    6    8.6 

098 

16  30.2 

18 

12  19  35.57 

0.784 

0  27  46.8 

5.65 

14  23.5 

19 

12  94  13.55 

0.043 

1    5  59.6 

0.47 

16  26.3 

19 

12  19  16.49 

0.806 

0  25  29.6 

5.78 

14  19.3 

20 

12  24  14.23 

+0.014 

1    5  45.9 

0.08 

16  22  4 

20 

12  18  56.86 

0.899 

0  23   9.1 

5.99 

14  15.0  J 

21 

12  24  14.21 

-0.010 

-1    5  27.8 

+0.85 

16  18.4 

21 

12  18  36.71 

-0.851 

-0  20  45.5 

+0.05 

14  10.8 

22 

12  24  13.48 

0.045 

1    5    5.2 

1.04 

16  14.5 

22 

12  18  16.04 

0.879 

0  18  18.9 

6.17 

14    6.5 

23 

12  24  12.05 

0.074 

1    4  38.0 

1.99 

16  10.5 

23 

12  17  54.86 

0.893 

0  15  49.3 

6.99 

14    2.2 ! 

24 

12  24    9.92 

0.103 

1    4    6.3 

1.41 

16    6.5 

24 

12  17  33.19 

0.913 

0  13  16.8 

6.41 

13  57.9! 

25 

12  24    7.09 

0.133 

1    3  30.2 

1.80 

16    2.6 

25 

12  17  11.04 

0.933 

0  1041.4 

6.53 

13  53.6 

26 

12  24    3.55 

-0.108 

-1    2  49.6 

+1.78 

15  58.6 

26 

12  16  48.42 

-0.959 

-0    8    3.3 

+6.64 

13  49.3; 

|27 

12  23  59.31 

0.191 

1    2    4.6 

1.97 

15  54.6 

27 

12  16  25.36 

0.970 

0    5  22.6 

6.75 

13  45.0 

28 

12  23  54.37 

0.990 

1     1  15.1 

9.15 

15  50.5 

28 

12  16    1.85 

0.988 

-0    2  39.5 

6.85 

13  40.6 

29 

12  23  48.72 

0.950 

1    0  21.2 

9.33 

15  46.5 

29 

12  15  37.92 

1.005 

+0    0    6.1 

6.94 

13  36.3 

30 

12  23  42.38 

0.979 

0  59  22.8 

9.69 

15  42.5 

30 

12  15  13.59 

1.099 

0    2  53.8 

7.03 

13  32.0 

31 

12  23  35.34 

-0.308 

-0  58  20.1 

+9.71 

15  38.4 

31 

12  14  48  87 

-1.037 

+0    5  43.7 

+7.19 

13  27.6 

32 

12  23  27.60 

-0.337 

-0  57  12.9.    49.89 

15  34.3 

. 

12  14  23.79 

-1.059 

+0    8  35.7 

+7.90 

13  23.3 

Day  of  the  Mc 

rath. 

1st. 

llth. 

list. 

list. 

Day  of  the  Month. 

1st 

llth. 

31st. 

81st 

Polar  Semidiairi 
Horizontal  Para 

eter  .  . 
llax  .  . 

17.0 
1.7 

1*4 
1.7 

19#!o 
1.8 

196 

1.8 

Polar  Semidiameter  .  . 
Horizontal  Parallax  .  . 

19.6 
1.8 

20.1 
1.9 

20.5 
1.9 

"    I 
20.9  ! 

2.0  1 

Xon 

(.—The  ■ 

ign  -f  indicates  north  declinations;  the  sign  —  indicates  • 

oath  declinatio 

i 

OS. 
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GREENWICH  MEAN  TIME. 

MABCH. 

APRIL. 

Day  of  Month. 

Apparent 

Right 
Ascension. 

Var.of 

R.A. 

fori 

Hour. 

Apparent 
Declination. 

Var.  of 
Decl. 
for  i 

Hour. 

Meridian 
Passage. 

4 

a 
o 

a 

o 
Q 

1 

Apparent 

Right 
Ascenaiou. 

Var.of 
R.A. 
fori 

Hoar. 

Apparent 
Declination. 

Var.of 
Decl. 
for  1 
Hoar. 

Msrldisu 
Passags. 

Noon. 

NOOn. 

• 

Noon* 

Noon. 

Noon. 

Noon. 

Noon. 

Noon. 

1 

h    no     a 
12  15  37.92 

s 
-1.006 

O        I        ii 

+0   0   6.1 

46.94 

b    m 
13  36.3 

h    m     s 
12    1  29.65 

s 
-1.145 

O        i        it 

+1  33  53.5 

it 
+7.39 

h    m 
11  20.3 

2 

12  15  13.59 

1.089 

0    2  53.8 

7.03 

13  32.0 

2 

12    1    2.27 

1.137 

1  36  48.2 

7.94 

11  16.0 

3 

12  14  48  87 

1.037 

0    5  43.7 

7.19 

13  27.6 

3 

12    0  35.11 

1.197 

1  3941.1 

7.16 

11  11.6 

4 

12  14  23.79 

1.098 

0    8  35.7 

7.90 

13  23.3 

4 

12   0    8.18 

1.117 

1  42  32.0 

7.08 

11    7.2 

5 

12  13  58.35 

1.067 

0  1 1  29.6 

7.98 

13  18.9 

5 

11  59  41.52 

1.105 

1  45  20.9 

6.99 

It    2.8 

6 

12  13  32.58 

-1.080 

+0  14  25.2 

+7.35 

13  14.6 

6 

11  59  15.14 

-1.093 

+1  48    7.6 

+6.90 

10  58.5 

7 

1213    6.50 

1.003 

0  17  22.6 

7.49 

13  10.2 

7 

1 1  58  49.06 

1.080 

1  50  52.0 

6.80 

1054.1 

8 

12  12  40.12 

1.106 

0  20  21.5 

7.48 

13    5.8 

8 

1 1  58  23.28 

1.067 

1  53  34.0 

6.69 

10  49.7 

9 

12  12  13.46 

1.116 

023  21.8 

7.54 

13    1.5 

9 

1 1  57  57.83 

1.069 

1  56  13.4 

6.58 

10  45.4 

10 

12  11  46.55 

1.196 

0  26  23.4 

7.59 

12  57.1 

10 

1157  32.73 

1.038 

158  50.1 

6.47 

10  41.0 

11 

1211  19.40 

-1.136 

+0  29  26.1 

+7.63 

12  62.7 

11 

1 1  57    7.99 

-1.093 

+2    1  24.1 

+6.36 

10  36.7 

12 

12  10  52.04 

1.144 

0  32  29.8 

7.67 

12  48.3 

12 

1 1  56  43.62 

1.007 

2    3  55.2 

6.94 

10  32.4 

13 

12  10  24.49 

1.169 

0  35  34.3 

7.70 

12  43.9 

13 

1 1  56  19.64 

0990 

2    6  23.4 

6.19 

10  28.0 

14 
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7.9 
0.9 


3 

I 


1 

3 
3 
4 
5 

6 
7 
8 
9 
10 

II 
13 
13 
14 
15 

16 
17 

Id 
19 
80 

31 
83 
33 

34 
85 

86 
87 
38 
89 
30 

31 
33 


Apparent 

Right 
Ascension. 


Noon. 


b 
7 
7 
7 
7 
7 


m     a 

7  35.38 

8  7.01 

8  38.51 

9  9.86 
9  41.06 


7  10  13.10 
7  10  43.99 
7  II  13.71 
7  1 1  44.37 
7  18  14.05 

7  13  44.86 
7  13  14.89 
7  13  44.73 
7  14  14.39 
7  14  43.85 

7  15  13.13 
7  15  43.19 
7  16  11.06 
7  16  39.73 
7  17    8.16 

7  17  36.38 
7  18  4.38 
7  18  33.16 
7  18  59.70 
7  19  37.00 

7  19  54.06 
7  30  80.88 
7  80  47.44 
7  81  13.74 
7  31  39.78 

7  83  5.55 
7  88  31.04 


Var.of 
K.A. 
fori 
Hour. 


Noon. 


8 

+1.391 
1.315 
1.300 
1.303 
1.907 

+1.990 
1.984 
1.977 
1.! 
U 


+1.! 
1.947 
1.930 
1.! 
1. 

+1.915 
1.907 
1.198 
1.100 
1.181 

+1.171 
1.169 
1.153 
1.143 
1.139 

+1.199 
1.119 
1.101 
1.000 
1.070 

+1.068 
+1.067 


Apparent 
Deol  [nation. 

Var.of 

Deol. 
fori 
Hoar. 

Noon. 

Noon. 

O         1        li 

+38    9  40.0 

$i 
-1.06 

33    8  53.0 

1.96 

33    8    5.8 

1.97 

33    7  18.4 

1.08 

33   6  30.8 

1.08 

+38    5  43.1 

-1.00 

33    4  55.3 

9.00 

38    4    7.3 

9.00 

33    3  19.3 

9.01 

33   331.1 

9.01 

+38    1  43.8 

-9.01 

33    0  54.5 

9.01 

33   0    6.1 

'    9.09 

81  59  17.7 

9.09 

81  58  89.3 

9.09 

+31  57  40.8 

-9.09 

31  56  53.4 

9.09 

31  56   4.0 

9.09 

31  55  15.6 

9.09 

31  54  37.3 

9.01 

+31  53  39.0 

-9.01 

31  53  50.6 

9.00 

3153   3.7 

9.00 

31  51  14.8 

1.90 

31  60  87.0 

1.90 

+31  49  39.3 

-1.08 

31  48  61.8 

1  97 

3148   4.5 

1.06 

31  47  17.5 

1.06 

31  46  30.6 

1.06 

+31  46  44.0 

-1.94 

+31  44  67.7 

-1.99 

Meridian 


h  in 
88  84.3 
88  80.9 
33  17.5 
83  14.1 
3310.7 

33  7.3 
33  3.8 
83  0.4 
31  57.0 
31  53.5 

3150.1 
31  46.7 
31  43.3 
31  39.8 
31  36.3 

31  33.9 
31  39.4 
31  36.0 
3133.5 
31  19.1 

31  15.6 
31  13.1 
31  8.7 
31  5.3 
31    1.7 

30  58.3 
80  54.7 
80  51.3 
30  47.7 
30  44.8 

80  40.7 
80  37.3 


Day  of  the  Month. 


Polar  Semidiameter 
Horizontal  Parallax 


1st. 


to 
0.9 


Uth. 


to 

0.9 


Hit. 


£o 

0.9 


Slat 


0.9 


The  sign  +-  prefixed  to  the  hourly  change  of  deolinatlon  indicates  that  north  declinations  are  inoreaalng  and  aonth  declina- 
tion* are  decreasing.   The  sign — indicates  that  north  declinations  are  decreasing  and  aonth  declinations  increasing. 
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SATURN,   1886. 


GREENWICH  MEAN  TIME. 


SEPTEMBER. 


i 


1 

2 
3 
4 
6 

6 
7 

8 

9 

10 

11 
12 
13 
14 
15 

16 
17 
18 
19 
20 

91 
22 
23 
24 
25 

26 
27 

28 
29 
30 

31 
32 


Apparent 

Right 
Ascension. 

Var.of 
R.A. 
fori 

Hour. 

Noon. 

Noon, 

h    m     a 

s 

7  22  31.04 

+1.057 

7  22  56.26 

1.045 

723  21.19 

1.033 

7  23  45.84 

1.021 

7  24  10.20 

1.009 

7  24  34.26 

+0.906 

7  24  58.02 

0.964 

7  25  2J.48 

0.971 

7  25  44.64 

0.958 

7  26    7.48 

0.945 

7  26  30.01 

+0.939 

7  26  52.22 

0.919 

7  27  14.10 

0.905 

7  27  35.66 

0.891 

7  27  56.88 

0.877 

7  28  17.77 

+0.863 

7  28  38.32 

0.849 

7  28  58.53 

0.834 

7  29  18.38 

0.890 

7  29  37.88 

0.805 

7  29  57.03 

+0.790 

7  30  15.81 

,    0.775 

7  30  34.22 

0.759 

7  30  52.26 

0.744 

7  31    9.93 

0.798 

7  31  27.21 

+0.719 

7  31  44.10 

0.606 

7  32   0.60 

0.680 

7  3216.71 

0.663 

7  32  32.42 

0.646 

7  32  47.73 

+0.699 

7  33   2.63 

+0.619 

Apparent 
Domination. 

Var.of 
Deol. 
fori 

Hour. 

Noon. 

Noon. 

O        I        II 

+21  44  57.7 

-1.99 

2144  11.6 

1.91 

21  43  25.9 

1.90 

21  42  40.4 

1.89 

21  41  55.3 

1.87 

+21  41  10.6 

-1.86 

21  40  26.2 

1.84 

21  39  42.2 

1.83 

21  38  58.6 

1.81 

21  3815.4 

1.79 

+21  37  32.6 

-1.77 

21  36  50.3 

1.75 

2136   8.5 

1.73 

21  35  27.2 

1.71 

21  34  46.4 

1.69 

+2134    6.1 

-1.67 

21  33  26.4 

1.64 

21  32  47.2 

1.65 

2132   8.7 

1.59 

21  31  30.7 

1.57 

+2130  53.3 

-1.54 

21  30  16.6 

1.5S 

21  29  40.6 

1.49 

2129   5.2 

1.46 

21  28  30.5 

1.43 

+21  27  56.5 

-1.40 

21  27  23.3 

1.37 

21  26  50.7 

1.34 

21  26  19.0 

1.31 

21  25  48.1 

1.87 

+21  25  18.0 

-1.94 

+21  24  48.6 

-1.90 

Meridian 
Passage. 


h    m 
20  37.2 

20  33.7 

20  30.2 

20  26.6 

20  23.1 

20  19.6 
20  16.0 
20  12.5 
20  8.9 
20   5.4 

20  1.8 
19  58.2 
19  54.6 
19  51.1 
19  47.5 

19  43.9 
19  40.3 
19  36.7 
19  33.1 
19  29.5 

19  25.9 
19  22.2 
19  18.6 
19  15.0 
19  11.3 

19  7.7 
19  4.0 
19  0.3 
18  56.7 
18  53.0 

18  49.3 
18  45.6 


Day  of  the  Month. 


Polar  Semidiameter 
Horizontal  Parallax 


1st. 


0.9 


nth. 


8.2 
0.9 


Slat. 


8.3 
0.9 


list. 


8.5 
1.0 


OCTOBER. 


3 


I 


1 
2 
3 
4 
5 

6 
7 
8 
9 
10 

11 
12 
13 
14 
15 

16 
17 
18 
19 
20 

21 
22 
23 
24 
25 

26 
27 
28 

29 
30 

31 
32 


Apparent 

Right 
Ascension. 


Noon. 


b  m  s 
7  32  47.73 
7  33  2.63 
7  33  17.13 
7  33  31.20 
7  33  44.87 

7  33  58.11 
7  34  10.94 
7  34  23.34 
7  34  35.31 
7  34  46.85 

7  34  57.96 
7  35  8.63 
7  35  18.86 
7  35  28.65 
7  35  38.00 

7  35  46.90 
7  35  55.35 
7  36  3.35 
7  36  10.90 
7  36  17.98 

7  36  24.60 
7  36  30.76 
7  36  36.44 
7  36  41.66 
7  36  46.41 

7  36  50.69 
7  36  54.49 
7  36  57.81 
7  37  0.66 
7  37    3.04 


7  37 
7  37 


4.93 
6.34 


Var.of 
R.A. 
fori 

Hoar. 


Noon. 


n 
+0.699 
0.619 
0.595 
0.578 
0.581 

+0.543 
0.525 
0.508 
0.490 
0.479 

+0.454 
0.436 
0.417 
0.399 
0.380 

+0.361 
0.349 
0.394 
0.305 
0.965 

+0  966 
0.946 
0.997 
0.908 
0.188 

+0.168 
0.148 
0.129 
0.109 
0.089 

+0.069 
+0.049 


Apparent 
Declination. 


Noon. 


+21  25  18.0 
21  24  48.6 
21  24  20.1 
21  23  52.5 
21  23  25.7 

+21  22  59.7 
2122  34.7 
21  22  10.6 
21  21  47.3 
21  21  25.1 

+21  21  3.6 
21  20  43.2 
21  20  23.8 
21  20  5.3 
21  19  47.8 

+21  19  31.4 

21  19  16.0 

21  19  1.6 

21  18  48.2 

21  18  35.9 

+21  18  24.6 

21  18  14.4 

21  18  5.3 

21  17  57.3 

21  17  50.4 

+21  17  44.6 
21  17  39.9 
21  17  36.3 
21  17  33.8 
21  17  32.5 

+21  17  32.3 
+21  17  33.2 


Var.of 
Bed. 
fori 
Hour. 


Noon. 


it 
-1.94 

1.90 

1.17 

1.13 

1.10 

-1.06 
1.09 
0.99 
0.95 
0.91 

-0.87 
0.83 
0.79 
0.75 
0.71 

-0.68 
0.69 
0.58 
0.53 
0.49 

-0.45 
0.40 
0.36 
0.31 
0.97 

-0.99 
0.17 
0.13 
0.08 

—0.03 

+0.01 
+0.06 


Meridian 


Day  of  the  Month. 


h  m 
8  49.3 

8  45.6 

841.9 

8  38.2 

8  34.5 

8  30.8 
8  27.1 
8  23.3 
8  19.6 
8  15.8 

8  12.0 
8  8.3 
8  4.6 
8  0.8 
7  67.0 

7  53.2 
7  49.4 
7  45.6 
741.8 
7  38.0 

7  34.2 
7  30.3 
7  26.5 
7  22.6 

7  18.8 

7  14.9 
7  11.0 
7  7.2 
7  3.3 
6  59.4 

6  55.5 
6  51.6 


Polar  Semidiameter 
Horizontal  Parallax 


1st. 

11th. 

91st. 

// 

// 

a 

8.5 

8.6 

8.8 

1.0 

10 

1.0 

Slat 


1.0 


Nora.— The  sign  4-  indicates  north  declinations;  the  sign  —  indicates  south  declinations. 
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GEEEKWIOH  MEAN  TIME. 

NOVEMBER. 

DECEMBER. 

• 

§ 

e 

>. 

d 

Q 
1 

Apparent 

Bight 
Ascension. 

Var.of 
R.A. 
fori 
Hoar. 

Apparent 
Declination. 

Var.o/ 
Decl. 
fori 
Honr. 

Meridian 
Passage. 

• 

§ 

S 

o 

Apparent 

Right 
Ascension. 

Var.of 
R.A. 
fori 
Honr. 

Apparent 
Deolination. 

Var.of 
Deol. 
fori 

Honr. 

Meridian 
Passage. 

Noon. 

Noon. 

Noon. 

Noon. 

Noon. 

Noon. 

Noon. 

Noon. 

h    m     s 
7  37    6.34 

B 

+0.049  j 

+21  17  33.2 

+0.06 

h    m 
16  51.6 

i 

h    m      s 
7  34  11.91 

s 
-0.518 

+21  26  31.6 

+1.38 

h   m 
14  50.6 

8 

7  37    7.28 

0.080  j     21  17  35.2 

0.11 

16  47.6 

2 

7  33  59.28 

0.534 

21  27    5.2 

1.49 

14  46.4 

3 

7  37    7.74 

+0.009 

21  17  38.4 

0.15 

16  43.7 

3 

7  33  46.26 

0.550 

21  27  39.6 

1.45 

14  42.3 

4 

7  37    7.72 

-0.011 

21  17  42.7 

0.90 

16  39.8 

4 

7  33  32.86 

0.506 

21  28  14.8 

1.48 

14  38.1 

5 

7  37    7.23 

0.031 

21  17  48.1 

0.95 

16  35.8 

5 

7  33  19.09 

0.569 

21  28  50.8 

1.58 

14  33.9 

6 

7  37    6.26 

-0.061    +21  17  54.7 

+0.30 

16  31.9 

6 

7  33   4.95 

-0.597 

+21  29  27.7 

+1.66 

14  29.8 

7 

7  37    4.82 

0.070 !    21  18  2.4 

0.34 

16  27.9 

7 

7  32  50.44 

0.619 

21  30    5.3 

1.68 

14  25.6 

8 

7  37    2.90 

o.ooo      21  18  11.2 

0.39 

16  23.9 

8 

7  32  35.59 

0.698 

21  30  43.6 

1.61 

14  21.4 

9 

7  37    0.51 

o.ioo  j    21  18  21.1 

0.44 

16  20.0 

9 

7  32  20.39 

0.640 

21  31  22.7 

1.64 

14  17.2 

10 

7  36  57.64 

0.199 

21  18  32.2 

0.48 

16  16.0 

10 

7  32    4.85 

0.655 

21  32   2.4 

1.67 

14  13.0 

11 

7  36  54.31 

-0.149 

421  18  44.4 

+0.53 

16  12.0 

11 

7  31  48.98 

-0.668 

+21  32  42.8 

+  1.70 

14    8.8 

12 

7  36  50.50 

0.108      21  18  57.7 

0.58 

16   8.0 

12 

7  31  32.79 

0.681 

21  33  23.9 

1.79 

14    4.6 

13 

7  36  46.23 

0.188      21  19  12.1 

0.08 

16    4.0 

13 

7  31  16.29 

0.694 

21  34    5.6 

1.75 

14    0.4 

14 

73641.50 

0.907      2119  97.6 

0.67 

16   0.0 

14 

7  30  59.47 

0.707 

21  34  47.9 

1.77 

13  56.2 

15 

7  36  36.29 

0.997 

21  19  44.3 

0.79 

15  56.0 

15 

7  30  42.36 

0.719 

21  35  30.7 

1.80 

13  52.0 

16 

7  36  30.62 

-0.948 

+2120    2.0 

+0.70 

15  51.9 

16 

7  30  24.97 

-0.731 

+21  36  14.1 

+1.88 

13  47.8 

17 

7  36  24.50 

0.905 

21  20  20.8 

0.81 

15  47.9 

17 

7  30    7.29 

0.749 

21  36  58.0 

1.84 

13  43.5 

18 

7  36  17.91 

0.884      21  20  40.7 

0.85 

15  43.8 

18 

7  29  49.34 

0.753 

21  37  42.5 

1.86 

13  39.3 

19 

7  36  10.86 

0.303     2121    1.6 

0.89 

15  39.7 

19 

729  31.13 

0.764 

21  38  27.3 

1.88 

13  35.1 

20 

7  36    3.36 

0.399      21  21  23.6 

0.94 

15  35.7 

20 

7  29  12.67 

0.774 

21  39  12.6 

1.90 

13  30.9 

21 

7  35  55.40 

-0.341 

+2]  21  46.6 

+0.98 

15  31.6 

21 

7  28  53.97 

►  -0.784 

+21  39  58.4 

+1.99 

13  26.6 

22 

7  35  47.00 

0.359 

21  22  10.7 

1.09 

15  27.6 

22 

7  28  35.04 

0.793 

21  40  44.5 

1.93 

13  22.3 

23 

7  35  38.15 

0.378  |     21  22  35.8 

1.07 

15  23.5 

23 

7  28  15.88 

0.809 

21  41  31.0 

1.94 

13  18.1 

24 

7  35  28.86 

0.398      2123    1.9 

1.11 

15  19.4 

24 

7  27  56.52 

0.811 

21  42  17.8 

1.96 

13  13.9 

25 

7  35  19.14 

0.414      21  23  29.0 

1.15 

15  15.3 

25 

7  27  36.96 

0.819 

21  43    4.9 

1.97 

13    9.6 

26 

7  35   8.98 

-0.438 

+2123  57.1 

+1.19 

15  11.2 

26 

7  27  17.22 

-0.896 

+21  43  52.3 

+1.98 

13   5.3 

27 

7  34  58.40 

0.450 

21  24  26.2 

1.93 

15   7.2 

27 

7  26  57.30 

0.833 

21  44  39.8 

1.99 

13    1.1 

28 

7  34  47.39 

0.407      21  24  56.2 

1.97 

15    3.0 

28 

7  26  37.23 

0.840 

21  45  27.6 

9.00 

12  56.8 

29 

7  34  35.97 

0.484 :    2125  27.1 

1.31 

14  58.9 

29 

7  26  17.00 

0.846 

21  46  15.6 

9.00 

12  52.5 1 

30 

7  34  24.14 

0.601 

21  25  58.9 

1.34 

14  54.7 

30 

7  25  56.63 

0.851 

2147    3.8 

9.01 

12  48.3 

31 

7  34  11.91 

-0.518 

+2126  31.6 

+1.38 

14  50.6 

31 

7  25  36.14 

-0.856 

+21  47  52.0 

+9.01 

12  44.0 

32 

7  33  59.28 

HJ.534 

+21  27   5.2 

+1.48 

14  46.4 

32 

7  25  15.54 

-0.860 

+21  48  40.4 

+9.09    12  39.7 

Day  of  the  Month. 

let. 

llth. 

91st. 

list. 

Day  of  the  Month. 

1st. 

llth. 

21st. 

81st. 

Polar  Semidiameter  .  . 
Horizontal  Parallax  .  . 

£o 

1.0 

ft 
1.0 

9.3 
1.1 

9.4 
1.1 

Polar  Semidiameter  .  . 
Horizontal  Parallax  .  . 

9.4 
1.1 

9.5 
1.1 

1.1 

»        9".7 
1.1 

The  dgn  -f  prefixed  to  the  hourly  change  of  deolination  Indioatea  that  north  declinations  are  increasing  and  aonth  deolina- 
tiona  are  deoreaaing.    The  atgn  —  Indioatea  that  north  declinations  are  decreasing  and  aonth  declinations  increasing. 
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URANUS,   1886. 


GREENWICH  MEAN  TIME. 

Apparent 

Right 
Aeoenaien. 

Var.of 

Var.of 

Apparent 

Klght 
Ascension. 

Var.of 

Var.of 

Date. 

R.A. 
fori 
Day. 

Apparent 
Declination. 

Deol. 
fori 
Bay. 

Meridian 

Date. 

B.A. 
fori 
Day. 

Apparent 
Declination. 

DeeL 
fori 
Day. 

Meridian 

.ctSOH. 

JrOOM. 

WOO%m 

Jveoa. 

Noon, 

Noon. 

JtiMH. 

JflMft. 

h  m     s 

• 

O       1       It 

i* 

h    m 

h  m    s 

• 

O       1       H    , 

M 

h    * 

Jan.    3 

122922.30 

+1.809 

-223   1.8 

-9.90 

17  34.4 

July  2 

1215  0.93 

+4.090 

-0  51  29.0 

-99.30 

532.3 

7 

122927.86 

0.968 

22327.8 

-3.89 

1718.7 

6 

12  15  18.79 

4.837 

0  5335.8 

34.10 

516.9 

11 

1229  30.05 

+0.131 

223  32.3 

+  1.56 

17   3.0 

10 

121539.60 

6.563 

0  56    1.6 

38.75 

5    1.5 

15 

122928.91 

-0.698 

22315.4 

6.87 

1647.3 

14 

1216   3.27 

6.967 

0  58  45.7 

43.96 

4  46.2 

19 

122924.48 

1.614 

22237.5 

19.10 

1631.5 

18 

12  1629.71 

6.951 

1    147.5 

47.63 

4  30.9 

23 

122916.82 

-9317 

-22138.9 

+17.19 

1615.6 

22 

1216  58.85 

+7.614 

-1    5  6.5 

-51.84 

4  15.7 

27 

1229  5.97 

3.103 

22020.1 

93.18 

15  59.7 

26 

12  1730.60 

8.955 

1    842.0 

65.99 

4   0.5 

31 

122852.02 

3.868 

21841.7 

97.01 

1543.7 

30 

1218  4.86 

8.879 

11233.4 

59.78 

345.3 

Feb.    4 

12  28  35.06 

4.607 

2  1644.3 

31.65 

1527.7 

Aug.  3 

12  1841.53 

9.458 

1  1640.0 

63.46 

3  30.2 

8 

122815.22 

5.304 

214  28.8 

36.01 

1611.6 

7 

121920.48 

10.010 

121    0.9 

66.99 

315.1 

12 

122752.68 

-5.968 

-21156.3 

+40.16 

14  55.5 

11 

1220    1.57 

10.599 

-125  35.1 

-70.14 

3  0.1 

16 

1227  27.61 

6.571 

2  9  7.9 

43.96 

14  39.4 

15 

12  20  44.68 

11.014 

130  21.7 

73.15 

245.1 

20 

1227  0.18 

7.136 

2  6  5.0 

47.46 

14  23.2 

19 

122129.65 

11.467 

13520.0 

75.94 

2  30.1 

24 

1226  30.59 

7.651 

2  248.7 

50.63 

14   7.0 

23 

122216.37 

11.891 

1  40  29.0 

7831 

215.1 

28 

122559.04 

8.113 

15920.4 

53.45 

1350.7 

27 

1223  4.72 

19.977 

1  45  47.7 

80.84 

2  0.2 

Mar.  4 

122525.76 

-8.518 

-15541.6 

+56.89 

1334.4 

31 

122354.54 

19.694 

-1  51  15.3 

-83.91 

145.3 

8 

12  24  50.99 

8.867 

1  61  53.8 

57.91 

13  18.1 

Sept.  4 

1224  45.67 

19.931 

15650.7 

84.79 

130.4 

12 

1224  14.99 

9.197 

1  47  58.9 

59.48 

13   1.8 

8 

122537.93 

13.195 

2  232.7 

86.94 

1  15.6 

16 

12  23  38.06 

9.331 

1  43  58.6 

60.69 

1245.5 

12 

122631.17 

13.418 

2  820.3 

8730 

1    0.7 

20 

1223  0.43 

9.470 

1  39  54.5 

61.33 

1229.1 

16 

122725.23 

13.606 

214  12.4 

8831 

0  45.9 

24 

122222.38 

-9.546 

-1  35  48.5 

+01.63 

12 12.7 

20 

122819.97 

13.756 

-220  8.0 

031.0 

28 

122144.16 

9.555 

1  31  42.1 

61.46 

1156.4 

24 

12  2915.22 

13.869 

226  6.1 

80.74 

016.2 

Apr.    1 

1221    6.03 

9.495 

1  27  37.2 

60.99 

1 1  40.0 

28 

123010.82 

13.997 

2  32  5.6 

89.94 

0    1.4 

6 

1220  28.28 

9.368 

1  23  35.3 

59.93 

1123.7 

Oct.    2 

12  31    6.57 

13.943 

238  5.3 

80.84 

23  42.9 

9 

121951.18 

9.171 

1  1938.4 

58.45 

11   7.3 

6 

12  32  2.30 

13.913 

244   3.9 

80.44 

2328.1 

13 

12  19 15.01 

-6.907 

-11548.2 

+56.68 

10  61.0 

10 

1232  57.82 

13.849 

-2  50   0.5 

-88.77 

2313.3 

17 

121840.00 

8.589 

1  12  6.2 

54.36 

10  34.7 

14 

1233  52.98 

13.730 

2  55  53.8 

8733 

2258.5 

21 

1218  6.37 

8.916 

1    833.8 

51.78 

1018.4 

18 

1234  47.61 

13.576 

3    142.7 

86.69 

2243.7 

25 

12 17  34.34 

7.791 

1   512.6 

48.83 

10  2.2 

22 

1235  41.53 

13.378 

3   7  26.4 

85.15 

2228.8 

29 

1217  4.12 

7.311 

1    2  3.8 

45.56 

9  46.0 

26 

1236  34.57 

13.135 

3  13   3.5 

83.37 

2214.0 

May   3 

12 16  35.92 

-6.780 

-0  59  8.6 

+41.98 

929.8 

30 

12  3726.55 

19.843 

-31833.0 

-8130 

21  59.1 

7 

1216  9.94 

6.909 

05628.3 

38.10 

913.6 

Not.  3 

12  3817.26 

19.505 

3  23  53.6 

78.95 

21  44.2 

11 

121546.36 

5.586 

054   4.1 

33.98 

857.5 

7 

12  39  6.54 

19.198 

3  29   4.3 

76.34 

21  29.3 

15 

12  1525.31 

4.936 

0  51  56.7 

99.66 

841.4 

11 

12  39  54.23 

11.710 

3  34   4.0 

73.48 

21  14.4 

19 

1216  6.91 

4.960 

0  50  7.0 

95.17 

825.4 

15 

1240  40.17 

11.954 

33851.8 

70.38 

20  59.4 

23 

12 14  51426 

-3368 

-0  48  35.6 

+90.51 

8  9.4 

19 

124124.21 

10.757 

-3  43  26.8 

-67.04 

20  44.4 

27 

1214  38.48 

9.831 

04723.1 

• 

15.73 

753.5 

23 

1242  6.17 

10.916 

3  47  47.9 

63.44 

20  29.4 

31 

1214  28.64 

9.089 

0  46  29.9 

10.83 

7  37.6 

27 

124245.89 

10.635 

3  51  54.0 

59.59 

20  14.3 

Jane  4 

1214  21.84 

1.317 

0  45  56.7 

5.80 

7  21.8 

Dee.    1 

124323.20 

9.015 

3  55  44.3 

55.59 

1959.2 

8 

12 14  18.12 

-0.541 

0  45  43.6 

+•0.73 

7  6.0 

5 

124357.96 

8.369 

3  59  17.8 

51 JM 

1944.0 

12 

1214  17.61 

+0.936 

-0  45  50.8 

-4.34 

650.2 

9 

1244  30.06 

+7.680 

-4   2  33.9 

-46.81 

19  28.8 

16 

12 14  20.01 

1.013 

0  46 18.3 

9.40 

634.5 

13 

1244  59.37 

6.971 

4    531.9 

49.18 

19  13.5 

20 

12 14  25.61 

1.788 

047  6.0 

14.44 

6  18.9 

17 

12  45  25.79 

6.934 

4   811.2 

37.41 

18  58.2 

24 

12  14  34.31 

9.561 

04813.8 

19.44 

6   3.4 

21 

124549.20 

6.469 

41031.1 

39.49 

1842.9 

28 

12 14  46.09 

3.389 

04941.5 

94.41 

547.8 

25 

1246   9.51 

4.678 

4  1231.0 

97.43 

1827.5 

Joly  2 

1215  0.93 

+4.090 

-05129.0 

-99.30 

5  32.3 

29 

124626.61 

+3.869 

-4  14  10.4 

-99.96 

1812.0 

6 

12  15 18.79 

+4.837 

-05335.8 

-34.10 

616.9 

33 

124640.44 

+3.047 

-41529.0 

-17.03 

17  66.6 1| 

Greatest  horizontal  parallax, 
Lmtt  horizontal  para/Iar, 


March  26,  0"3L 
September  30,  0".40. 


Greatest  aemidiameter, 
Least  MmkUameter, 


March  96,  1".96. 
September  80,  1".7S. 


NEPTUNE,   1886. 
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GREENWICH  MEAN  TIME. 

^sWQGBsV^^fte 

Varaf 

▼ar.of 

Apparent 

Eight 
Asoenaion. 

Var.of 

Var.of 

~ 

RA. 
fori 
Day. 

Apparent 
Declination. 

Deel. 

fori 

Day. 

Meridian 
Panage. 

Date. 

RA. 

fori 
Day. 

Apparent 
Declination. 

Deol. 
fori 
Day. 

Meridian 
Paemge. 

Noon, 

Noon. 

Noon. 

Noon. 

Noon. 

Noon. 

Noon. 

Noon. 

h  m    s 

• 

O         f         " 

i» 

h    m 

h  m     ■ 

■ 

O        I       li 

a 

h    m 

Jan.    3 

324  20.25 

-4.913 

+164937.1 

-11.34 

8  30.8 

July   2 

340   4.15 

+7.163 

+  17  50  33.2 

+91.83 

20  54.9 

7 

324   5.54 

3.40 

16  4855.5 

9.49 

814.8 

6 

3  40  32.11 

6.811 

17  5157.8 

90.43 

20  39.7 

11 

32352.77 

9.943 

164821.6 

7.47 

7  58.9 

10 

3  40  58.61 

6.436 

17  53  16.5 

18.95 

2024.4 

16 

32342.02 

9.430 

1647  65.8 

5.44 

7  43.0 

14 

3  4 1  23.57 

6.041 

17  54  29.2 

17.49 

20   9.1 

19 

323  33.35 

1.909 

1647  36.1 

3.36 

727.1 

18 

3  4146.91 

5.696 

17  55  35.8 

15.85    19  53.7 

23 

3  23  26.81 

-1.394 

+1647  28.8 

-  1.99 

711.3 

22 

3  42   8.55 

+5.190 

+17  56  36.0 

+14.96  1  19  38.3 

27 

3  23  22.45 

0.613 

164727.8 

+  0.81 

6  55.5 

26 

3  42  28.39 

4.733 

17  57  29.8 

19.61    1922.9 

31 

3  23  20.31 

-9.964 

1647  35.3 

9.94 

6  39.7 

30 

3  42  46.37 

4.956 

17  68  16.8 

10.89 

19   7.5 

Feb.   4 

3  23  20.42 

49.310 

164751.3 

5.97 

624.0 

Aug.  3 

343  2.41 

3.764 

17  5856.9 

9.15 

18  52.0 

8 

323  22.79 

9.879 

16  48  15.9 

7.19 

6  8.3 

7 

3  43 16.46 

3.969 

17  59  30.0 

7.39 

16  36.5 

12 

3  23  27.42 

+1 .498 

+16  4848.8 

9.96 

5  52.7 

11 

3  43  28.45 

+9.739 

+1759  56.0 

+  5.63 

1821.0 

16 

32334.27 

1.990 

1649  30.0 

+11.30 

537.1 

15 

3  43  38.36 

9.914 

18  0I5.Q 

3.87 

18   5.4 

20 

3  23  43.33 

9.536 

16  6019.2 

13.99 

521.5 

19 

343  46.15 

1.680 

18  027.0 

9.10 

17  49.8 

24 

323  54.56 

3.074 

1651  16.2 

16.90 

5  6.0 

23 

343  51.79 

1.136 

18  031.8 

+  0.30 

1734.2 

26 

324   7.91 

3.699 

165220.7 

17.95 

4  50.4 

27 

3  43  65.24 

0.590 

18  029.4 

-  1.48 

17  18.5 

Mar.   4 

324  23.36 

+4.1J6 

+16  53  32.5 

+18.89 

4  35.0 

31 

34356.51 

+0.045 

+18  020.0 

-  3.94 

17  2.8 

8 

3  24  40.82 

4.611 

1654  51.2 

90.54 

4  19.5 

Sept.  4 

3  43  65.60 

-0.501 

18  0   3.5 

5.00 

1647.0 

12 

3  25  0.22 

5.088 

16  56  16.7 

99.16 

4   4.1 

8 

3  43  52.52 

1.043 

17  5940.1 

6.69    16  31.2 

16 

3  2521.49 

5.549 

1657  48.3 

93.64 

3  48.7 

12 

3  43  47.28 

1.574 

17  5910.0 

8.36 

16  15.4 

20 

3  25  44.53 

5.975 

16  5925.7 

95.04 

3  33.4 

16 

3  43  39.94 

9.096 

17  5833.3 

9.96 

15  59.6 

24 

326  9.26 

+9.387 

+17    1    8.5 

+99.34 

3  18.1 

20 

3  43  30.53 

—9.606 

+17  57  50.3 

-11.54 

16  43.7 

26 

3  26  35.59 

6.779 

17   256.2 

97.49 

3  2.8 

24 

34319.11 

3.109 

17  67    1.0 

13.08 

1627.8 

Apr.    1 

3  27   3.40 

7.139 

17   4  48.3 

98.54 

2  47.5 

28 

343  5.74 

3.580 

17  56   5.8 

14.51 

15  11.8 

5 

3  27  32.61 

7.497 

17   6  44.4 

99.51 

2  32.3 

Oct.    2 

34260.60 

4.038 

17  55  5.0 

15.87 

14  55.8 

9 

328  3.10 

7.774 

17   844.2 

30.35 

2  17.1 

6 

3  42  33.47 

4.468 

17  53  58.9 

17.15 

14  39.8 

13 

328  34.76 

+8.050 

+  17  10  47.0 

+31.03 

2    1.9 

10 

34214.79 

-4.870 

+17  5247.9 

-18.34     14  23.8 

17 

3  29   7.46 

8.995 

17  1252.3 

31.61 

146.7 

14 

34164.55 

6.944 

17  5132.4 

19.38;  14    7.7 

21 

32941.08 

8.510 

17  14  59.8 

39.09 

131.5 

18 

34132.68 

5.568 

17  5013.0 

90.34;  13  51.6 

25 

3  30  15.50 

8.696 

17  17   8.8 

39.49 

1  16.4 

22 

3  41    9.89 

5.897 

17  4849.8 

91.21    13  35.5 

29 

3  30  50.61 

8.859 

17  1918.9 

39.65 

1    1.2 

26 

3  40  45.75 

8.170 

17  47  23.5 

91.94  i  13  19.4 

1 

May   3 

3  31  26.28 

+8.979 

+17  2129.8 

+39.76 

0  46.1 

30 

3  40  20.58 

-6.404 

+17  45  54.5 

-98.53    13    3.2 

1 

7 

3  32  2.40 

9.073 

17  2340.8 

39.74 

0  30.9 

Nov.   3 

3  39  64.57 

6.598 

17  44  23.5 

99.95    12  47.1 

11 

3  3238.82 

9.133 

172551.5 

39.61 

015.8 

7 

3  39  27.87 

6.743 

174251.1 

93.93    12  30.9 

15 

33315.42 

9.161 

1728    1.5 

39.35 

J  0    0.  7 
f»  66.9 

II 

339  0.68 

6.860 

17  41  17.8 

93.41    12  14.71 

19 

3  33  52.07 

i 

9.160 

17  30  10.2 

39.00 

23  41.8 

15 

33833.13 

6.914 

17  39  44.0 

93.43 

1 1  58.5 

1          23 

3  34  28.66 

+9.199 

+  17  32  17.4 

+31.56 

2326.7 

19 

3  38  5.43 

-6.931 

+  17  3810.6 

-93.96 

1 1  42.3 

27 

3  35  5.06 

9.068 

17  34  22.5 

30.99 

23  11.6 

23 

3  37  37.74 

6.906 

1736  38.1 

99.96 

1126.2 

31 

33541.16 

6.977 

17  3625.2 

30.33 

22  56.4 

27 

3  37  10.24 

9.835 

17  35  7.1 

99.51 

II  10.0 

June  4 

3  3616.83 

8.850 

17  3825.0 

99.55 

2241.3 

Dec.    1 

3  36  43.12 

6.717 

17  33  38.2 

91.90 

10  53.8 

8 

3  3651.92 

8.691 

174021.5 

96.79 

2226.1 

5 

3  36  16.56 

6.556 

173212.1 

91.14 

10  37.6 

12 

33726.32 

+&606 

+17  4214.5 

+97.75 

2211.0 

9 

3  35  50.74 

-6.349 

+17  3049.3 

-90.94 

1021.5 

16 

337  60.92 

8.991 

1744   3.4 

99.71 

2165.8 

13 

33526.82 

9.104 

17  2930.4 

19.90 

10  5.3 

20 

3  3832.61 

8.051 

17  4548.1 

96.91 

21 40.6 

17 

3  35   1.96 

5.891 

17  2815.9 

18.01 

949.2 

24 

339  4.29 

7.783 

174728.2 

94.48 

2126.4 

21 

3  34  39.30 

6.500 

1727   6.4 

16.70 

933.1 

28 

33934.84 

7.487 

1749  3.4 

99.16 

21 10.2 

26 

334  18.01 

5.141 

17  26  2.4 

15.30 

917.1 

July  2 

340  4.16 

+7.163 

+17  50  33.2 

+91.83 

20  54.9 

29 

33368.22 

-4.747 

+17  25  4.2 

-13.76 

9    1.0 

6 

340  33.11 

+6.911 

+  17  6167.8+99.43  20  39.7 

33     3  33  40.08 

-4.380 

+1724  12.5  -19.06 

846.0 

Greatest  horizontal  parallax, 
Leael  horizontal  parallax, 


November  18,  0".31. 
May  17,  0".29. 


Greatest  semidiameter, 
Least  semidiameter. 


November  18,  1"  J3. 
Ma*  Vt,  V.9&. 
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HELIOCENTRIC  CO-ORDINATES,  1886. 


1 

MERCURY. 

GREENWICH  MEAN  NOON 

> 

Date. 

Heliocentric 

Longitude, 

Mean  Equinox 

of  D%tt. 

Daily 
Motion. 

Redaction 

to 

Orbit. 

Heliocentric 
Latitude. 

Daily 
Motion. 

Logarithm 

of 

Radius 

Vector. 

Logarithm  of  Distance 
from  Earth 

At  Date. 

At  Interme- 
diate Date. 

Jan.     1 

O        I         11 

161    8    8.2 

O       1      It 

4  39  13.3 

/      // 
-  9  35.4 

O        1         II 

46  23  41.7 

/    w 
-13  31.0 

9.5618155 

9.9358524 

9.9463362 

3 

169  55  18.2 

4  IS  11.9 

11  43.8 

5  53    7.7 

16  59.1 

9.5754255 

9.9565510 

9.9664603 

5 

178  10    1.4 

3  69  48.9 

12  45.0 

5  16  52.7 

19  14.1 

9.5884902 

9.9760406 

9.9852766 

1            7 

185  55  40.1 

3  40    7.7 

12  45.2 

4  36  42.9 

90  48.8 

9.6008020 

9.9941615 

0.0026933 

9 

193  15  40.1 

3  34    9.0 

11  54.1 

3  54    2.0 

91  46.8 

9.6122219 

0.0106749 

0.0187118 

11 

200  13  20.2 

3  S3  46.5 

-10  22.3 

+3    9  54.3 

-49  16.9 

9.6226605 

0.0262115 

0.0333838 

13 

206  51  45.5 

3  14  53.9 

8  20.1 

2  25    8.0 

99  96.4 

9.6320654 

0.0402387 

0.0467874 

1           15 

213  13  47.9 

3    7  99.0 

5  57.7 

1  40  19.1 

99  90.9 

9.6404085 

0.0530409 

0.0590102 

!          17 

219  22    3.8 

3    1    5.5 

3  23.5 

0  55  54.7 

99    9.5 

9.6476783 

0.0647062 

0.0701396 

19 

225  18  55.4 

9  56  57.9 

-  0  44.8 

+0  12  14.6 

91  36.9 

9.6538738 

0.0753209 

0.0802597 

21 

231    6  34.4 

9  51  51.7 

4  1  51.6 

-0  30  25.9 

-91    3.9 

9.6589996 

0.0849651 

0.0894460 

23 

236  47    0.8 

9  48  44.1 

4  20.2 

1   11  54.8 

90  94.9 

9.6630629 

0.0937106 

0.0977667 

25 

242  22    7.0 

9  40  31.0 

6  36.5 

1  52    2.4 

19  49.0 

9.6660716 

0.1016214 

0.1052815 

27 

247  53  39.3 

9  45    9.6 

8  36.6 

.  2  30  40.0 

18  54.8 

9.6680330 

0.1087529 

0.1120412 

29 

253  23  18.6 

9  44  38.1 

10  16.8 

3    7  39.0 

18    3.9 

9.6689516 

0.1151510 

0.1180886 

31 

258  52  44.6 

9  44  56.9 

+11  34.1 

-3  42  51.0 

-17    7.6 

9.6688300 

0.1208563 

0.1234563 

Feb.    2 

264  23  34.8 

9  46    9.4 

12  26.0 

4  16    6  1 

16    6.6 

9.6676677 

0.1258978 

0.1281774 

4 

269  57  27.4 

9  47  58.6 

12  50.5 

4  47  13.2 

14  59.5 

9.6654620 

0.1302992 

0.1322647 

6 

275  36    3.1 

9  50  45.8 

12  45.7 

5  15  58.9 

13  44.9 

9.6622071 

0.1340753 

0.1357317 

8 

281  21    6.3 

9  54  96.6 

12  10.5 

5  42    6.9 

19  91.5 

9.6578962 

0.1372339 

0.1385814 

10 

287  14  27.4 

9  59    4.0 

+11     4.0 

-6    5  17.6 

-10  47.9 

9.6525208 

0.1397730 

0.1408073 

12 

293  18    2.6 

3    4  41  8 

9  26.6 

6  25    7.1 

8  59.8 

9.6460745 

0.1416820 

0.1423938 

14 

299  33  57.5 

3  11  94.6 

7  19.7 

6  41     6.2 

6  56.4 

9.6385537 

0.1429390 

0.1433134 

16 

306    4  27.7 

3  19  17.7 

4  45.9 

6  52  40.0 

4  33.9 

9.6299612 

0.1435115 

0.1435267 

18 

312  51  59.0 

3  98  96.7 

+  1  50.0 

6  59    6.5 

-  1  48.5 

9.6203115 

0.1433521 

0.1429799 

20 

319  59    9.0 

3  38  57.4 

-  1  20.6 

-6  59  36.3 

4  1  93.4 

9.6096384 

0.1424003 

0.1416027 

22 

327  28  46.1 

3  50  54.4 

4  35.8 

6  53  12.5 

5    5.7 

9.5980007 

0.1405756 

0.1393062 

24 

335  23  46.4 

4    4  90.9 

7  41.6 

6  38  51.2 

9  91.4 

9.5854986 

0.1377800 

0.1359815 

26 

343  47    9.3 

4  19  16.1 

10  20.5 

6  15  24.0 

14  11.5 

9.5722858 

0.1338933 

0.1314969 

28 

352  41  48.3 

4  35  35.5 

12  11.2 

5  41  43.2 

19  34.1 

9.5585878 

0.1287721 

0.1256979 

Mar.   2 

2  10  17.3 

4  53    3.0 

-12  52.2 

-4  56  51.0 

495  18.5 

9.5447226 

0.1222517 

0.1184097 

4 

12  14  28.2 

5  11  11.9 

12    4.1 

4    0  13.8 

31  19.4 

9.5311154 

0.1141475 

0.1094411 

6 

22  55    4.0 

6  99  19.9 

9  36.5 

2  52    1.3 

36  50.7 

9.5183064 

0.1042667 

0.0985995 

8 

34  11    4.0 

5  46  94.6 

5  34.7 

1  33  29.4 

41  27.9 

9.5069353 

0.0924177 

0.0857021 

1           10 

45  59  10.7 

6    1  19.3 

-  0  26.8 

-0    7  I&7 

44  91.7 

9.4976949 

0.0784363 

0.0706082 

12 

58  13  25.0 

6  19  18.0 

4  4  56.4 

+  1  22  19.9 

444  49.6 

9.4912468 

0.0622118 

0.0532464 

14 

70  45    3.2 

6  18  96.3 

9  31.3 

2  50    5.1 

49  96.0 

9.4881122 

0.0437175 

0.0336396 

1       it; 

| 

83  23  12.4 

6  16  49.8 

12  18.5 

4   10  11.7 

37  14.5 

9.4885623 

0.0230338 

0.0119291 

1              ,H 

95  55  54.3 

6  13    0.9 

12  44.5 

5  17  34.1 

99  50.0 

9.4925572 

0.0003626 

9.9683778 

i          20 

108  II  40.0 

6    1  55.9 

10  50.6 

6    8  41.1 

91    9.8 

9.4997554 

9.9760253 

9.9633622 

2\> 

120    0  50.1 

5  46  39.6 

4  7    9.8 

•MS  42    3.8 

419  15.5 

9.5095909 

9.9504508 

9.9373581 

24 

131   16  31.2 

5  98  49.5 

+  2  32.2 

6  58    7.2 

4  3  57.3 

9.5213838 

9.9241562 

9.9109216 

26 

141  54  51.0 

5    9  31.4 

-  2  12.4 

6  58  38.2 

-  3  13.4 

9.5344481 

9.8977338 

9.8846769 

28 

151  54  36.3 

4  50  19.0 

6  23.3 

6  46    7.6 

9    3.6 

9.5481660 

9.8718370 

9.8583036 

30 

161   16  41.1 

4  31  57.9 

9  37.9 

6  23  16.7 

13  34.6 

9.5620252 

9.8471677 

9.8355209 

i          34 

170    3  19.7 

4  14  56.9 

-11  45.3 

45  52  36.5* 

-16  54.8 

9.5756288 

9.8244548 

9.8140596 

!          34 

178  17  34.4 

3  59  34.6 

-12  45.4 

+5  16  17.1 

-19  15.9 

9.5886832 

9.8044203 

9.7966168 
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MUKUUKI. 

GREENWICH  MEAN  NOON. 

Date. 

Heliooentrlo 

Longitude, 

Mean  Equinox 

of  Date. 

Dally 
Motion. 

Seduction 

to 

Orbit. 

Heliocentrio 
Latitude. 

Daily 
Motion. 

Logarithm 

Radius 
Vector. 

Logarithm  of  Distance 
from  Earth — 

At  Date. 

At  Interme- 
diate Date. 

Apr.    1 

O        1        II 

170    3  19.7 

a     i    it 
4  H  56.9 

-11  45.3 

O        1         II 

+5  52  36.5 

/    // 
-16  54.8 

9.5756288 

9.8244548 

9.8140595 

3 

178  17  34.4 

3  59  34.8 

12  45.4 

5  16  17.1 

19  15.9 

9.5886832 

9.8044203 

9.7956168 

5 

186    2  47.8 

3  45  55.9 

12  44.7 

4  36    4.4 

90  49.9 

9.6009821 

9.7877234 

9.7807998 

7 

193  22  26.0 

3  33  58.7 

11  52.9 

3  53  21.8 

91  47.5 

9.6123875 

9.7748969 

9.7700510 

9 

200  19  46.7 

3  S3  37.5 

10  20.5 

3    9  13.1 

99  17.3 

9.6228106 

9.7662823 

9.7635969 

11 

206  57  55.7 

3  14  45.8 

-  8  18.0 

+2  24  26.5 

-99  96.4 

9.6321995 

9.7619845 

9.7614200 

13 

213  19  44.5 

3    7  15.8 

5  55.4 

1  39  37.9 

99  90.0 

9.6405261 

9.7618653 

9.7632714 

15 

219  27  48.8 

3    1    0.4 

3  21.0 

0  55  14.0 

93    9.3 

9.6477794 

9.7655791 

9.7687232 

17 

225  24  31.4 

9  55  53.1 

-  0  42.4 

+0  11  34.6 

91  35.8 

9.6539586 

9.7726336 

9.7772379 

19 

231  12    2.9 

9  51  48.4 

+  1  53.8 

-0  31    4.8 

91    9.7 

9.6590682 

9.7824634 

9.7882396 

21 

236  52  23.6 

9  48  41.6 

+  4  22.4 

-1   12  32.6 

-90  94.3 

9.6631153 

9.7944982 

9.8011744 

23 

242  27  25.8 

9  46  99.4 

6  38.5 

1  52  38.9 

19  41.3 

9.6661082 

9.8082078 

9.8155439 

25 

247  58  55.6 

9  45    8.7 

8  38.1 

2  31  15.0 

16  54.1 

9.6680537 

9.8231324 

9.8309278 

27 

253  28  34.0 

9  44  38.0 

10  18.2 

3    8  12.5 

16    9.7 

9.6689566 

9.8388898 

9.8469827 

29 

258  58    0.5 

9  44  56.5 

11  35.2 

3  43  22.7 

17    6.7 

9.6688194 

9.8551750 

9.8634391 

May    1 

264  28  52.6 

9  46    3.6 

+12  26.6 

-4  16  35.9 

-16    5.6 

9.6676417 

9.8717511 

9.8800907 

3 

270    2  48.4 

9  48    0.6 

12  50.7 

4  47  40.9 

14  58.4 

9.6654203 

9.8884399 

9.8967832 

5 

275  41  29.3 

9  50  48.8 

12  45.4 

5  16  24.3 

13  43.7 

9.6621499 

9.9051073 

9.9134010 

7 

281  26  39.1 

9  54  30.9 

12    9.6 

5  42  29.7 

19  90.1 

9.6578233 

9.9216542 

9.9298584 

9 

287  20    8.1 

9  59    8.5 

11     2.7 

6    5  37.5 

10  45.7 

9.6524320 

9.9380065 

9.9460918 

11 

293  23  53.4 

3    4  47.9 

+  9  24.8 

-6  25  23.7 

-  6  58.0 

9.6459699 

9.9541081 

9.9620500 

13 

299  40    0.3 

3  11  30.9 

7  17.4 

6  41  19.0 

6544 

9.6384331 

9.9699124 

9.9776899 

15 

306  10  44.0 

3  19  95.9 

4  43.4 

6  52  48.4 

4  31.5 

9.6298247 

9.9853773 

9.9929695 

17 

312  58  31.6 

3  98  35.4 

+  1  47.2 

6  59    9.8 

-  1  45.8 

9.6201595 

0.0004610 

0.0078461 

19 

320    6    0.1 

3  39    7.1 

-  1  23.6 

6  59  33.8 

+  1  96.6 

9.6094713 

0.0151184 

0.0222701 

21 

327  35  57.9 

3  51    5.5 

-  4  38.7 

-6  53    3.2 

+  5    9.4 

9.5978200 

0.0292931 

0.0361792 

23 

335  31  21.8 

4    4  33.4 

7  44.2 

6  38  34.1 

9  95.5 

9.5853064 

0.0429183 

0.0494994 

25 

343  55  10.9 

4  19  30.9 

10  22.6 

6  14  58.1 

14  16.9 

9.5720845 

0.0559104 

0.0621379 

27 

352  50  18.5 

4  35  50.4 

12  12.4 

5  41    7.6 

19  39.9 

9.5583813 

0.0681663 

0.0739798 

29 

2  19  18.2 

4  53  18.8 

12  52.2 

4  56    5.1 

95  96.9 

9.5445164 

0.0795607 

0.0848897 

31 

12  24    1.1 

5  11  98.0 

-12    2.6 

-3  59  17.3 

+31  90.9 

9.5309168 

0.0899461 

0.0947083 

June  2 

23    5    8.8 

5  99  34.9 

9  33.5 

2  50  54.8 

36  55.4 

9.5181245 

0.0991537 

0.1032590 

4 

34  21  38.9 

5  46  38.9 

5  30.5 

1  32  14.6 

41  31.4 

9.5067802 

0.1070012 

0.1103576 

6 

46  10  11.6 

6    1  93.8 

-  0  21.9 

-0    5  58.8 

44  93.5 

9.4975767 

0.1133066 

0.1158276 

8 

58  24  45.3 

6  19  95.8 

+  5     1.1 

+1  23  40.6 

44  48.8 

9.4911750 

0.1179044 

0.1195222 

10 

70  56  34.4 

6  16  98.1 

+  9  34.7 

4-2  51  21.4 

+49  99.6 

9.4880928 

0.1206712 

0.1213451 

12 

83  34  43.8 

6  18  40.6 

12  20.0 

4  11  18.7 

37    8.7 

9.4885969 

0.1215432 

0.1212686 

14 

96    7  16.2 

6  19  53.4 

12  43.7 

5  18  27.7 

99  49.6 

9.4926430 

0.1205290 

0.1193364 

16 

108  22  42.0 

6    1  44.1 

10  48.0 

6    9  19.1 

91     1.7 

9.4998854 

0.1177067 

0.1156578 

18 

120  11  25.7 

5  46  95.0 

7    5.5 

6  42  25.8 

19    7.6 

9.5097552 

0.1132109 

0.1103878 

20 

131  26  35.0 

5  98  95.7 

+  2  27.8 

+6  58  14.2 

+  3  50.3 

9.5215717 

0.1072117 

0.1037058 

22 

142    4  20.6 

5    9  14.4 

-  2  16.0 

6  58  32.3 

-  3  19.9 

9.5346499 

0.0998932 

0.0957959 

24 

152    3  32.7 

• 

4  50    9.7 

6  26.7 

6  45  51.1 

9    8.4 

9.5483732 

0.0914349 

0.0868301 

26 

161  25    5.5 

4  31  41.6 

9  40.4 

6  22  51.9 

13  38.1 

9.5622312 

0.0819997 

0.0769611 

28 

170  11  14.1 

4  14  49.6 

11  46.6 

5  52    5.7 

16  57.3 

9.5758283 

0.0717295 

0.0663188 

30 

178  25    1.8 

3  59  99.1 

-12  45.7 

+5  15  41.9 

-19  17.7 

9.5888725 

0.0607416 

0.0550093 

32 

186    9  61.4 

3  45  44.7 

-12  44.3 

+4  35  26.2 

-90  51.1 

9.6011589 

0.0491320 

0.0431181 

V 
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MERCURY. 

GREENWICH  MEAN  HOOK, 

• 

Date. 

Haltooaatrio 

Ti4Hif1tmfa 

Mean  Equinox 

of  Date. 

Daily 
Motion. 

Reduettm 

to 

Orbit. 

Heliocentric 
Latitude. 

Daily 

IfotiOB. 

Logarithm 

of 

Badiua 

Vector. 

Logarithm  of  Di* :  nee 
from  Sarth— 

At  Date 

At  Ii  enne- 
diati  >ate. 

O        1        II 

O       /      H 

/     // 

O        t        It 

i    m 

July  2 

186    9  61.4 

3  45  44.7 

-12  44.3 

+4  35  26.2 

-SO  61.1 

9.6011589 

0.0491320 

0.0411 181 

4 

193  29    8.3 

3  33  48.6 

11  51.9 

3  52  41.8 

91  48.1 

9.6125501 

0.036976  7 

0.03 1M 16 

6 

8 

200  26  10.7 
207    4    4.2 

3  S3  99.1 

10  19.0 
8  15.9 

3    8  32.2 
2  23  46.2 

89  17.6 

9.6229580 
9.6323311 

0.024331 5 

0.01 13413 

3  14  38.7 

99  96.5 

u.oil«4ocr~ 

O.OOI  moo 

10 

213  25  39.7 

3    7    9.8 

5  53.0 

1  38  56.5 

89  19.9 

9.6406419 

9.997750 5 

9.99)3600 

12 

219  33  33.0 

3    0  56.3 

-  3  18.6 

+0  54  33.2 

H»    1.9 

9.6478796 

9.9838783 

9.97  i  3080 

14 

225  30    6.4 

9  55  49.0 

-  0  40.0 

+0  10  54.7 

SI  35.4 

9.6540428 

9.9696521 

9.9611140 

16 

231  17  30.7 

9  51  45.9 

+  1  56.1 

-0  31  43.8 

SI    9.9 

9.6591366 

9.9550971 

9.94^050 

18 

236  57  45.8 

9  48  39.3 

4  24.6 

1  13  10.4 

SO  93.4 

9.6631682 

9.940241 J 

9.92  m  28 

20 

242  32  44.1 

9  46  97.8 

6  40.5 

1  53  15.3 

19  40.4 

9.6661455 

9.925123 

3 

9.91    1811 

22 

248    4  11.4 

9  45    7.7 

+  8  40.0 

-2  31  60.0 

-18  53.3 

9.6680754 

9.909793 

3 

9.901)702 

24 

253  33  49.1 

9  44  38.0 

10  19.6 

3    8  45.9 

18    1.8 

9.6689628 

9.894323 

5 

9.88  $666 

26 

259    3  16.3 

9  44  57.3 

11  36.1 

3  43  54.4 

17    5.9 

9.6688103 

9.878815 

5 

9.87 

)899 

28 

264  34  10.7 

9  46    5.9 

12  27.2 

4  17    5.8 

16    4.6 

9.6676167 

9.863411 

3 

9.83  &070 

30 

270    8  10.2 

9  48    9.7 

12  50.8 

4  48    8.7 

14  57.8 

9.6663796 

9.848306 

) 

9.84 )  )459 

Aug.    1 

275  46  55.8 

9.50  51.6 

+12  45.2 

-5  16  49.7 

-13  49.5 

9.6620934 

9.833763 

} 

9.82)3065 

3 

281  32  12.2 

9  54  34.0 

12    9.0 

5  42  52.6 

IS  18.8 

9.6577506 

9.820125 

D 

9.81  ir?  53 

5 

287  25  49.6 

9  59  13.9 

11     1.5 

6    5  57.5 

10  44.8 

9.6523432 

9.807820 

3 

9.80*13292 

7 

293  29  45.2 

3    4  59.8 

9  23.1 

6  25  40.3 

8  56.9 

9.6458646 

9.797373 

3 

9.791)3306 

9 

299  46    4.4 

3  11  37.6 

7  15.3 

6  41  31.8 

6  68.3 

9.63831 T4 

9.789379 

i 

9.78  i  1997 

11 

306  17    2.7 

3  19  39.9 

+  4  40.7 

-6  52  66.7 

-4  99.1 

9.6296867 

9.784469 

1 

9.781  $618 

13 

313    5    6.8 

3  98  44.3 

+  1  44.3 

6  59  13.0 

-1  43.0 

9.6200057 

9.783244 

2 

9.7a 

1733 

15 

320  12  54.4 

3  39  17.4 

-  1  26.6 

6  59  31.1 

4-1  99.8 

9.6093022 

9.786192 

7 

9.761 

3311 

17 

327  43  14.3 

3  51  17.1 

4  41.7 

6  52  53.7 

5  13.0 

9.5976370 

9.793599 

■» 

9.79 

19 

335  39    2.6 

4    4  46.4 

7  46.9 

6  38  16.7 

9  99.7 

9.5851108 

9.805483 

% 

9.81: 

9304 

21 

344    3  19.6 

4  19  44.7 

-10  24.8 

-6  14  31.8 

4-14  S0.9 

9.^718794 

9.821573 

3 

9.83 

)376 

23 

352  58  57.0 

4  36    5.9 

12  13.6 

6  40  31.4 

19  44.4 

9.5581709 

9.641338 

3 

9.85! 

3794 

25 

2  28  28.7 

4  53  35.1 

12  52.1 

4  55  18.2 

86  31.7 

9.5443062 

9.864059 

7 

9.871 

2728 

27 

12  33  44.7 

5  U  44.8 

12    1.0 

3  58  19.5 

31  86.8 

9.5307143 

9.888910 

* 

9.90 

3662 

29 

23  15  25.8 

5  99  51.9 

9  30.6 

2  49  46.8 

37    0.9 

9.6179385 

9.915033 

3 

9.921 

3113 

31 

34  32  26.8 

5  46  53.6 

-  6  26.0 

-1  30  68.2 

+41  34.6 

9.5066210 

9.941601 

) 

9.954 

3106 

Sept.  2 

46  21  26.8 

6    1  36.1 

-  0  16.8 

-0    4  37.3 

44  94.9 

9.4974550 

9.967852 

) 

9.99<6491 

4 

58  36  21.1 

6  19  33.9 

+  6    5.8 

+1  25    3.1 

44  48.0 

9.491 1006 

9.993127 

J 

0.00 

B241 

6 

71    8  21.5 

6  18  31.1 

9  38.2 

2  52  39.4 

48  18.9 

9.4880718 

0.016884 

3 

0.02 

8 

83  46  31.3 

6  18  37.9 

12  21.4 

4  12  27.0 

37    9.7 

9.4886311 

0.038724 

7 

0.04 

3416 

10 

96  18  53.2 

6  19  45.7 

4-12  42.9 

+5  19  22.3 

499  35.0 

9.4927292 

0.058396 

1 

0.06 

3801 

12 

108  33  59.1 

6    1  31.8 

10  45.2 

6    9  57.8 

80  53.5 

9.5000164 

0.075790 

i 

0.08 

5331 

14 

120  22  14.6 

5  46    9.5 

7    1.8 

6  42  48.1 

11  59.5 

9.509921 1 

0.090918) 

* 

0.09 

16 

131  36  51.3 

5  88    8.6 

+  2  23.4 

6  58  21.2 

+  3  43.0 

9.5217620 

0.1038852 

0.10 

18 

142  14    1.8 

5    8  58.6 

-  2  20.2 

6  58  26.1 

-3  85.8 

9.5348546 

0.1148492 

0.11! 

6382 

• 

20 

152  12  38.7 

4  49  45.4 

-  6  30.2 

46  45  34.1 

-  9  13.1 

9.5485837 

0.1239977 

0.12 

D51I 

22 

161  33  37.8 

4  31  95.9 

9  42.9 

6  22  26.7 

13  41.7 

9.5624405 

0.1315215 

0.13  J7312 

24 

170  19  15.1 

4  14  97.7 

II  48.0 

5  51  34.3 

16  59.9 

9.5760315 

0.1376012 

0.14OI5I3 

26 

178  32  34.7 

3  59    8.8 

12  46.3 

6  15    6.2 

19  19.4 

9.5890660 

0.1424001 

0.14IP644 

28 

186  16  59.2 

3  45  39.8 

12  44.1 

4  34  47.7 

80  59.9 

9.6013399 

0.1460597 

0.14 

pOOl 

30 

193  35  53.9 

3  33  38.5 

-11  50.7 

4-3  52    1.5 

-91  48.8 

9.6127171 

0.1486989 

0.14 

32 

200  32  37.4 

3  S3  90.3 

-10  17.2 

+3    7  50.9 

-99  17.8 

9.6231099 

0.1504174 

0.15 

1)573 
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MEEOUEY. 

GREENWICH  MEAN  NOON. 

Data. 

Haliooantrie 

Longitude, 

Mean  Equinox 

of  Date. 

Daily 
Motion. 

Bednetkra 

to 

Orbit. 

Hellocentrio 
Latitude. 

Daily 
Motion. 

Logarithm 

Badins 
Yeotor. 

Logarithm 
from  ] 

of  Dietanee 

J^nan^P* 

At  Date. 

At  Interme- 
diate Date. 

0        1        II 

O      1      II 

/     // 

O        1        II 

/    // 

3cU    S 

200  32  37.4 

3  83  90.3 

-10  17.2 

+3    7  50.9 

-99  174 

9.6231099 

0.1C04174 

0.1509573 

4 

207  10  14.4 

3  14  31.3 

8  13.9 

2  23    3.7 

99  96.6 

9.6324676 

0.1512956 

0.1514400 

6 

213  31  36.1 

3    7    3.4 

5  50.8 

1  38  15.4 

99  19.8 

9.6407624 

0.1513970 

0.1611723 

8 

219  39  17.6 

3    0  50.0 

3  16.1 

0  53  52.4 

99    1.6 

9.6479838 

0.1507705 

0.1501962 

10 

225  35  41.6 

S  55  44.8 

-  0  37.6 

+0  10  14.8 

31  34.8 

9.6541312 

0.1494527 

0.1485423 

12 

231  22  58.4 

S  51  41.0 

4-  1  58.6 

-0  32  22.6 

-91    1.6 

9.6592087 

0.1474672 

0.1462291 

14 

237    3    7.8 

S  48  36 4 

4  26.8 

1   13  48.0 

90  93.0 

9.6632242 

0.1448288 

0.1432661 

16 

242  38    2.1 

9  46  96.9 

6  42.4 

1  53  51.7 

10  30.0 

9.6661856 

0.1415409 

0.1396524 

18 

248    9  26.9 

S  45    7.0 

8  41.6 

2  32  24.9 

18  59.6 

9.6680996 

0.1375991 

0.1353791 

30 

253  39    3.6 

S  44  37.0 

10  21.0 

3    9  19.2 

18    1.0 

9.6689709 

0.1329899 

0.1304283 

22 

259    8  31.2 

S  44  57.8 

+11  37.3 

-3  44  26.0 

-17    4.0 

9.6688023 

0.1276910 

0.1247739 

24 

264  39  27.4 

8  46    6.6 

12  27.9 

4  17  35.4 

16    3.6 

9.6675925 

0.1216725 

0.1183818 

26 

270  13  30.7 

9  48    5.0 

12  51.0 

4  48  36.3 

14  56.1 

9.6653391 

0.1148960 

0.1112093 

28 

275  52  21.5 

8  50  54.6 

12  44.8 

5  17  15.0 

13  41.9 

9.6620364 

0.1073145 

0.1032043 

30 

281  37  44.8 

8  54  37.0 

12    8.0 

5  43  15.3 

19  17.4 

9.6576770 

0.0988713 

0.0943068 

ffor.    1 

287  31  31.0 

8  50  17.0 

+11     0.1 

-6    6  17.2 

-10  43.6 

9.0522527 

0.0895019 

0.0844471 

3 

293  35  36.7 

3    4  58.4 

9  21.3 

6  25  56.7 

8  54.5 

9.6457572 

0.0791324 

0.0735469 

5 

299  52    8.1 

3  11  44.4 

7  13.1 

6  41  44.4 

6  50.3 

9.6381870 

0.0676797 

0.0615191 

7 

306  23  21.2 

3  19  40.9 

4  38.2 

6  53    5.0 

4  96.8 

9.6295453 

0.0550532 

0.0482702 

9 

313  1 1  42.4 

3  98  534 

+  1  41.4 

6  59  16.1 

-  1  40.3 

9.6198477 

0.0411579 

0.0337044 

11 

320  19  49.7 

3  39  98.0 

-  1  29.6 

-6  59  28.3 

+  1  39.9 

9.6091283 

0.0258986 

0.0177301 

13 

327  50  32.0 

3  51  99.0 

4  44.6 

6  52  44.0 

5  16.7 

9.5974483 

0.0091905 

0.0002743 

15 

335  46  45.6 

4    4  50.7 

7  49.6 

6  37  59.1 

9  33.9 

9.5849098 

9.9909785 

9.9613054 

17 

344  11  30.3 

4  10  50.4 

10  26.8 

6  14    5.2 

14  95.7 

9.5716687 

9.9712639 

9.9608715 

19 

353    7  38.6 

4  36  91.8 

12  14.8 

5  39  54.8 

19  49.9 

9.5579548 

9.9501555 

9.9391582 

21 

2  37  43.1 

4  53  51.9 

-12  52.0 

-4  54  30.8 

+95  374 

9.5440906 

9.9279384 

9.9165765 

23 

12  43  33.2 

6  19    1.8 

11  59.5 

3  57  21.1 

31  31.6 

9.5305068 

9.9051775 

9.8938752 

25 

23  25  48.0 

5  30    7.8 

9  27.3 

2  48  38.1 

37    5.0 

9.5177483 

9.8828345 

9.8722522 

27 

34  43  21.4 

5  47    8.9 

5  21.6 

1  29  40.9 

41  38.5 

9.5064589 

9.8623562 

9.8533990 

29 

46  32  49.3 

6    1  48.4 

-  0  11.9 

-0    3  14.6 

44  96.5 

9.4973316 

9.8456461 

9.8393600 

Dec    1 

58  48    4.3 

6  19  49.0 

-1-  5  10.5 

41  26  26.3 

+44  46.9 

9.4910251 

9.8347796 

9.8320959 

3 

71  20  16.1 

6  18  34.3 

9  41.6 

2  53  58.1 

49  15.4 

9.4880505 

9.8314324 

9.8328281 

5 

83  58  26.9 

6  18  36.5 

12  22.8 

4  13  35.9 

36  56.6 

9.4886658 

9.8362360 

9.8415229 

7 

96  30  36.1 

6  19  37.7 

12  42.1 

5  20  17.3 

90  97.4 

9.4928167 

9.8484879 

9.8568855 

9 

108  45  23.4 

-    6    1  19.3 

10  42.3 

6  10  36.6 

90  45.9 

9.5001492 

9.8664465 

9.8768984 

11 

120  33  10.2 

5  45  53.6 

+  6  57.7 

+6  43  10.4 

+11  59.6 

9.5100895 

£8879857 

9.8994773 

13 

131  47  13.3 

6  97  61.0 

+  2  19.0 

6  58  28.0 

+  3  37.0 

9.6219552 

9.9111748 

9.9229125 

15 

142  23  48.0 

5    8  38.7 

-  2  24.5 

6  58  19.6 

-3  30.4 

9.5350624 

9.9345588 

9.9460096 

17 

152  21  49.2 

4  49  97.7 

6  33.6 

6  45  16.9 

0  17.4 

9.5487975 

9.9571876 

9.9680367 

19 

161  42  13.9 

4  91    8.8 

9  45.4 

6  22    1.1 

13  45.1 

9.5626533 

9.9785185 

!7.«7CwOUo« 

21 

170  27  19.9 

4  14  19.7 

-11  49.4 

+5  51    2.6 

-17    94 

9.5762379 

9.9982917 

0.0075639 

23 

178  40  10.7 

3  58  55.9 

12  46.7 

5  14  30.1 

19  91.3 

9.5892622 

0.0164257 

0.0246830 

25 

186  24    9.6 

3  45  91.0 

12  43.5 

4  34    8.8 

90  53.4 

9.6015235 

0.0329443 

0.0406214 

27 

193  42  42.2 

3  33  98.9 

11  49.5 

3  51  20.8 

91  49.4 

9.6128861 

0.0479265 

0.0548733 

29 

200  39    6.2 

3  93  11.9 

10  15.4 

3    7    9.4 

99  18.9 

9.6232634 

0.0614757 

0.0677480 

31 

207  16  26.7 

3  14  93.4 

-  8  11.8 

+2  22  21.9 

-C9  96.6 

9.6326048 

0.0737038 

0.0793565 

33 

213  37  34.3 

3    6  67.0 

-  5  48.4 

+1  37  33.8 

-99  19.4 

9.6408833 

0.0647197 

0.0608050 

\ 
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VENUS. 

- 

GREENWICH  MEAN  NOON. 

Date. 
Jau.-I 

Heliocentric 

Longitude, 

Mean  Equinox 

of  Date. 

68  36  25.3 

Daily 
Motion. 

Redaction 

to 

Orbit. 

Heliocentric 
Latitude. 

Daily 
Motion. 

Logarithm 

Radios 
Vector. 

Logarithm  of  Distance 
from  Earth — 

At  Date. 

At  Interme- 
diate Date. 

Q        I      li 

1  36  35.9 

-0  44.1 

O        I         // 

-0  25    1.5 

4-5  41.0 

9.8579073 

9.7108536 

9.6986866 

3 

i 

75    3    3.4 

1  36  43.2 

-0    3.8 

-0    2    9.8 

5  44.1 

9.8576249 

9.6860813 

9.6733412 

!            7 

81  30  10.5 

1  36  50.3 

+0  36.7 

+0  20  45.3 

5  42.7 

9.8573637 

9.6603748 

9.6471924   \ 

I      " 

87  57  46.0 

1  36  57.4 

1   15.4 

0  43  26.1 

5  36.9 

9.8571272 

9.6338126 

9.6202602  ' 

15 

94  25  49.2 

1  37    4.2 

1  50.4 

1     5  35.1 

5  26.8 

9.8569183 

9.6065667 

9.5927731 

19 

100  54  18.9 

1  37  10.6 

+2  19.7 

+1  26  55.2 

+5  12.5 

9.8567401 

9.5789315 

9.5651052 

23 

107  23  13.2 

1  37  16.5 

2  41.9 

1  47    9.7 

4  54.1 

9.8565947 

9.5513693 

9.5378114 

27 

113  52  29.5 

1  37  21.6 

2  55.9 

2    6    2.6 

4  31.8 

9.856484 1 

9.5245326 

9.5116495 

31 

120  22    4.8 

1  37  25.9 

3    0.9 

2  23  19.1 

4    5.9 

9.8564098 

9.4992954 

9.4876163 

Feb.   4 

126  51  55.4 

1  37  29  2 

2  56.7 

2  38  45.6 

3  36.8 

9.8563728 

9.4767721 

9.4669347 

8 

133  21  57.0 

1  37  31.4 

+2  43.4 

+?  52    9.9 

+3    4.9 

9.8563737 

9.4582829 

9.4509895 

12 

139  52    4.9 

1  37  32.4 

2  21.7 

3    3  21.5 

2  30.5 

9.8564124 

£.4452209 

9.4411217 

16 

146  22  13.9 

I  37  32.0 

1  52.7 

3  12  11.7 

1  54.2 

9.8564884 

9.4387999 

9.4383249 

20 

152  52  18.5 

1  37  30.1 

1   18.0 

3  18  33.6 

1  16.5 

9.8566009 

9.4397168 

0.4429437 

24 

159  22  13.0 

1  37  26.9 

+0  39.4 

3  22  22.5 

+0  37.8 

9.8567482 

9.4479281 

9.4545492 

28 

165  51  51.9 

1  37  22.3 

-0     1.3 

+3  23  35.7 

H>    1.2 

9.8569285 

9.4626588 

9.4720838 

Mar.  4 

172  21    9.7 

1  37  16.4 

0  41.9 

3  22  12.7 

0  40.2 

9.8571394 

9.4826463 

9.4941722 

8 

178  50    1.2 

1  37    9.2 

1  20.3 

3  18  15.0 

1  18.5 

9.8573780 

9.5064901 

9.5194399 

12 

185  18  21.5 

1  37    0.8 

1  54.5 

3  11  46.1 

1  55.7 

9.8576413 

9.5328803 

9.5466825 

16 

• 

191  46    6.6 

1  36  51.6 

2  22.9 

3    2  51.7 

2  31.9 

9.8579258 

9.5607334 

9.5749369 

20 

198  13  13.1 

1  36  41.6 

-2  44.1 

+2  51  39.1 

-3    4.7 

9.8582279 

9.5892083 

9.6034767 

24 

204  39  38.2 

1  36  30.9 

2  57.0 

2  38  17.5 

3  35.6 

I7.0dod4«50 

9.6176801 

9.6317707 

28 

211     5  20.3 

1  36  20.0 

3     1.0 

2  22  57.8 

4    3.7 

9.8588687 

9.6457104 

9.6594659 

Apr.    1 

217  30  18.3 

1  36    9.0 

2  55.9 

2    5  51.9 

4  98.6 

9.8591995 

9.6730137 

9.6863387 

5 

223  54  32.1 

1  35  58.0 

2  42.0 

1  47  13.4 

4  50.0 

9.8595314 

9.6994278 

9.7122737 

9 

230  18    2.9 

1  35  47.4 

-2  20.1 

+1  27  16.5 

-5    7.8 

9.8598604 

9.7248743 

9.7372270 

13 

236  40  52.2 

1  35  37.3 

1  51.4 

1     6  16.6 

5  91.6 

9.8601824 

9.7493313 

9.7611868 

17 

243    3    2.5 

1  35  27.9 

1    17.1 

0  44  29.3 

5  31.4 

9.8604934 

9.7728005 

9.7841678 

21 

249  24  37.0 

1  35  19.4 

-0  39.2 

+0  22  10.9 

5  37.1 

9.8607896 

9.7952924 

9.8061765 

25 

255  45  39.2 

1  35  11.9 

+0    0.6 

-0    0  22.0 

5  38.7 

9.8610674 

9.8168235 

9.8272371 

29 

262    6  13.3 

1  35    5.4 

+0  40.4 

-0  22  53.0 

-5  36.9 

9.8613234 

9.8374198 

9.8473769 

May    3 

268  26  23.8 

|      1  35    0.0 

1   18.1 

0  45    5.7 

5  99.6 

9.8615545 

9.8571141 

9.8666376 

7 

274  46  15.2 

1  34  55.9 

1  52.0 

1     6  44.1 

5  19.0 

9.8617580 

9.8759528 

9.8850662 

11 

281     5  52.3 

1  34  52.9 

2  20.4 

1  27  32.5 

5    4.6 

9.8619315 

9.8939849 

9.9027140 

15 

287  25  19.7 

1  34  51.0 

2  42.0 

1  47  16.2 

4  46.6 

9.8620728 

9.9112583 

9.9196225 

19 

293  44  41.9 

1  34  50.2 

i 

+2  55.8 

-2    5  40.9 

-4  95.2 

9.8621803 

9.9278109 

9.9358265 

23 

300    4    3.2 

1  34  50.5 

3    0.9 

2  22  33.6 

4    0.6 

9.8622528 

9.9436723 

9.9513516 

27 

306  23  27.5 

;      1  34  51.8 

2  57.3 

2  37  42.1 

3  33.1 

9.8622893 

9.9588677 

9.9662229 

31 

312  42  58.5 

|      1  34  53.9 

2  45.1 

2  50  55.5 

3    3.1 

9.8622896 

9.9734217 

9.9804677 

Jane  4 

319    2  39.5 

1  34  56.7 

2  24.9 

3    2    4.2 

9  30.9 

9.8622534 

9.9873644 

9.9941167 

8 

325  22  33.2 

1  35    0.2 

i 

+1  57.7 

-3  11    0.2 

-1  56.8 

9.8621816 

0.0007287 

0.0072037 

12 

331  42  41.9 

1  35    4.2 

1  24.6 

3  17  36.7 

1  91.9 

9.8620744 

0.0135460 

0.0197586 

16 

338    3    7.8 

1  35    8.8 

0  47.5 

3  21  48.8 

0  44.6 

9.8619336 

0.0258447 

0.0318055 

20 

344  23  52.6 

;      1  35  13.6 

+0    8.0 

3  23  33.1 

-0    7.4 

9.8617607 

0.0376432 

0.0433596 

24 

350  44  57.5 

1  35  18.8 

-0  31.9 

3  22  48.0 

+0  30.0 

9.8615578 

0.0489565 

0.0544348 

28 

357    6  23.7 

1  35  24.3 

-1   10.3 

-3  19  33.6 

+1    7.1 

9.8613273 

0.0597964 

0.0650434 

32 

3  26  12.1 

1  35  29.9 

-1  45.3 

-3  13  51.9 

+1  43.6 

9.8610719 

0.0701780 

0.0752030 
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— . — . 

GREEN 

VENUS. 

fWICH  MEAN  NOON. 

Date. 

Heliocentric 

Longitude, 

Mean  Equinox 

of  Date. 

Daily 
Motion. 

Redaotion 

to 

Orbit. 

Heliocentric 
Latitude. 

Daily 
Motion. 

Logarithm 

of 

Radius 

Vector. 

Logarithm  of  Distance 
from  Earth — 

At  Date. 

At  Interme- 
diate Date. 

July    2 

O        1        n 

3  28  12.1 

O       1       Ii 

1  35  99.0 

/     // 
-1  45.3 

O        I        ii 

-3  13  51.9 

4-1  43.6 

9.8610719 

0.0701780 

0.0752030 

6 

9  50  23.5 

1  3ft  35.8 

2  15.1 

3    5  46.5 

9  18.9 

9.8607948 

0.0801205 

0.0849336 

10 

16  12  56.6 

1  35  41.8 

2  38.4 

2  55  22.8 

9  58.6 

9.8604992 

0.0896447 

0.0942560 

14 

22  35  57.9 

1  35  47.9 

2  53.8 

2  42  48. 1 

3  94.4 

9.8601887 

0.0987698 

0.1031873  ! 

18 

28  59  22.1 

1  35  54.3 

3    0.7 

2  28  11.2 

3  53.7 

9.8598673 

0.1075096 

0.1117380 

22 

35  23  M.8 

1  38    0.6 

-2  58.5 

-2  11  42.4 

44  90.9 

9.8595387 

0.1158732 

0.1199158 

26 

41  47  27.6 

1  36    7.3 

2  47.5 

1  53  33.6 

4  43.6 

9.8592071 

0.1238664 

0.1277260 

30 

48  12  10.3 

1  36  14.1 

2  26.2 

1  33  58.0 

5    3.6 

9.8588766 

0.1314961 

0.1351777 

Aug.  3 

54  37  20.6 

1  36  91.1 

2     1.3 

I   13  10.0 

5  19.8 

9.8585513 

0.1387727 

0.1422832 

7 

61     2  59.0 

1  36  98.9 

1  28.4 

0  51  25.0 

5  39.0 

9.8582355 

0.1457107 

0.1490569 

11 

67  29    5.9 

1  36  35.3 

-0  51.0 

-0  28  59.3 

4-5  40.1 

9.8579330 

0.1523239 

0.1555126 

15 

73  55  41.6 

1  36  49.5 

-0  10.9 

-0    6    9.9 

5  43.9 

9.8576477 

0.1586240 

0.1616597 

19 

80  22  46.1 

1  36  49.7 

+0  29.7 

+0  16  46.0 

5  43.3 

9.8573835 

0.1646194 

0.1675035 

23 

86  50  19.2 

1  36  56.8 

1     8.9 

0  39  30.7 

5  38.3 

9.8571436 

0.1703126 

0.1730472 

27 

93  18  20.0 

1  37    3.6 

1  44.6 

1     1  46.7 

5  98.9 

9.8569313 

0.1757078 

0.1782947 

31 

99  46  47.4 

1  37  10.0 

4-2  15.0 

+1  23  16.6 

45  15.3 

9.8567492 

0.1808092 

0.1832530 

Sept.  4 

106  15  39.4 

1  37  15.9 

2  38.6 

1  43  43.7 

4  57.6 

9.8565998 

0.1856275 

0.1879337 

6 

112  44  53.7 

1  37  91.9 

2  54.1 

2    2  52.0 

4  36.0 

9.8564850 

0.1901733 

0.1923476 

"  12 

119  14  27.4 

1  37  95.6 

3    0.7 

2  20  26.4 

4  10.7 

9.8564062 

0.1944578 

0.1965045 

16 

125  44  16.8 

]  37  99.0 

2  58.1 

2  36  13.0 

3  49.1 

9.8563648 

0.1984884 

0.2004100 

20 

132  14  17.8 

1  37  31.3 

+2  46.3 

+2  49  59.4 

4-3  10.6 

9.8563610 

0.2022696 

0.2040672 

24 

138  44  25.7 

]  37  39.4 

2  26.0 

3    1  34.8 

9  36.7 

9.8563952 

0.2058026 

0.2074767 

28 

145  14  35.4 

1  37  39.9 

1  58.2 

3  10  50.1 

9    0.7 

9.8564665 

0.2090902 

0.2106437 

Oct.    2 

151  44  41.4 

1  37  30.5 

1  24.4 

3  17  38.3 

1  93.9 

9.8565744 

0.2121382 

0.2135753 

6 

158  14  38.3 

1  37  97.6 

0  46.3 

3  21  54.1 

"0  44.6 

9.8567173 

0.2149557 

0.2162812 

10 

164  44  20.4 

1  37  23.9 

+0    5.8 

+3  23  34.5 

40    5.5 

9.8568933 

0.2175526 

0.2187708 

!       I4 

171  13  42.1 

1  37  17.4 

-0  34.9 

3  22  38.6 

-0  33.5 

9.8571002 

0.2199368 

0.2210512 

18 

177  42  38.2 

1  37  10.4 

I   13.8 

3  19    7.6 

1  11.9 

9.8573352 

0.2221139 

0.2231251 

22 

184  II     4.1 

]  37    9.3 

1  48.9 

3  13    4.7 

1  49.3 

9.8575953 

0.2240847 

0.2249930 

26 

190  38  55.3 

1  36  53.9 

2  18.5 

3    4  35.2 

9  95.9 

9.8578771 

0.2258504 

0.2266571 

30 

197    6    8.4 

1  36  43.9 

-2  41.0 

+2  53  46.0 

-9  59.0 

9.8581770 

0.2274134 

0.2281208 

Nov.   3 

203  32  40.5 

1  36  39.7 

2  55.4 

2  40  46.3 

3  30.4 

9.8584910 

0.2287799 

0.2293920 

7 

209  58  29.6 

)  36  91.8 

3    0.9 

2  25  46.3 

3  59.1 

9.8588154 

0.2299580 

0.2304791 

11 

216  23  34.8 

1  36  10.8 

2  57.4 

2    8  58.0 

4  94.6 

9.8591459 

0.2309557 

0.2313888 

15 

222  47  56.0 

1  35  59.8 

2  45.1 

1  50  34.7 

4  46.6 

9.8594780 

0.2317784 

0.2321243 

19 

229  1 1  33.7 

1  35  49.1 

-2  24.5 

+  1  30  50.4 

-5    4.9 

9.8598080 

0.2324269 

0.2326862 

23 

235  34  29.5 

1  35  38.9 

I  56.8 

1   10    0.3 

5  19.4 

9.8601319 

0.2329015 

0.2330728 

27 

241  56  45.9 

1  35  99.4 

1  23.4 

0  48  20.2 

5  99.9 

9.8604452 

0.2332004 

0.2332848 

Dec.    1 

248  18  25.8 

1  35  90.7 

0  46.0 

0  26    6.1 

5  36.4 

9.8607444 

0.2333269 

0.2333267 

5 

254  39  32.9 

1  35  13.0 

-0    6.4 

+0    3  34.6 

5  38.7 

9.8610259 

0.2332855 

0.2332039 

9 

261    0  11. 1 

1  35    6.3 

+0  33.5 

-0  18  57.9 

-5  36.9 

9.8612862 

0.2330825 

0.2329220 

13 

267  20  24.7 

1  35    0.7 

1   11.8 

0  41  15.0 

5  31.0 

9.8615220 

0.2327223 

0.2324837 

17 

273  40  18.5 

1  34  56.4 

1  46.5 

1     3    0.4 

5  91.1 

9.8617306 

0.2322059 

0.2318885 

21 

279  59  57.2 

1  34  53.9 

2  16.0 

1  23  58.7 

5    7.4 

9.8619096 

0.2315309 

0.2311326 

25 

286  19  25.4 

1  34  51.1 

2  38.8 

1  43  54.7 

4  50.0 

9.8620567 

0.2306936 

0.2302132 

29 

292  38  47.6 

1  34  50.9 

4-2  53.9 

-2    2  34.2 

-4  29.9 

9.8621703 

0.2296915 

0.2291287 

33 

298  58    8.1 

1  34  50.3 

+3    0.7 

-2  19  43.8 

-4    5.1 

9.8622489 

0.2285251 

0.2278810 
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MARS. 

GREENWICH  MEAN  NOON. 

> 

Logarithm 

Radio* 
.Vector. 

1 

Date. 

Heliocentric 

Longitude, 

Mean  Equinox 

of  Date. 

O         t         it 

Daily 
Motion. 

Redaction 

to 

Orbit. 

Heliocentric 
Latitude. 

Daily 
Motion. 

LogarMai  of  Dtataaee 

At  Date. 

At  Interme- 
diate Date. 

/     i> 

// 

// 

Jail.    3 

138  45  12.4 

9193.46 

-  0.2 

+1  51     1.5 

-0.00 

0.2200946 

0.0148657 

0.0072627 

7 

140  30  41.5 

91  91.04 

3.5 

1  50  58.1 

1.64 

0.2204322 

9.9995961 

9.9918758 

II 

142  16    1.2 

96  18.91 

6.7 

1  50  48.4 

3.10 

0.2207289 

9.9841103 

9.9763105 

1           ,6 

144     1  13.2 

96  17.07 

10.0 

1  50  32.6 

4.74 

0.2209646 

9.9684875 

9.9606515 

19 

145  46  18.1 

96  15.60 

13.2 

1  50  10.5 

6.90 

0.221 1990 

9.9528164 

9.9449957 

23 

147  31  17.5 

96  14.98 

-16.3 

+1  49  42.3 

-7.81 

0.221 3721 

9.9372050 

9.9294626 

27 

149  16  12.4 

96  13.99 

19.5 

1  49    8.0 

9.34 

0.2215040 

9.9217882 

9.9142051 

31 

151     1    4.0 

96  19.60 

22.5 

1  48  27.6 

10.05 

0.2215944 

9.9067377 

9.8994134 

Feb.   4 

152  45  53.6 

96  19.91 

25.4 

1  47  41.2 

19.35 

0.2216434 

9.8922610 

9.8853110 

8 

154  30  42.2 

96  19.13 

28.3 

1  46  48.8 

1345 

0.2216510 

9.8785939 

9.8721429 

12 

156  15  31.0 

96  19.34 

-31.1 

+1  45  50.4 

-15.34 

0.2216171 

9.8659867 

9.8601584 

16 

158    0  21.3 

96  19.85 

33.7 

1  44  46.1 

1641 

0.2215414 

9.8546899 

9.8496121 

20 

159  45  14.2 

96  13.67 

36.2 

1  43  36.9 

1848 

0.2214247 

9.8449548 

9.8407484 

24 

161  30  11. 1 

96  14.66 

38.6 

1  42  19.9 

19.71 

0.2212664 

9.8370218 

9.8338023 

28 

163  15  13.0 

96  16.98 

40.7 

1  40  58.2 

91.16 

0.2210669 

9.8311134 

9.8289764 

Mar.  4 

165    0  21.3 

96  17.94 

-42.8 

+1  39  30.6 

-99-60 

0.2208262 

9.8274073 

9.8264171 

8 

166  45  36.9 

96  10.99 

44.8 

1  37  57.4 

94.00 

0.2205444 

9.8260108 

9.8261874. 

12 

168  31     1.1 

96  99.96 

46.6 

1  36  18.6 

95.41 

0.2202216 

9.8269388 

9.8282543 

16 

170  16-35.3 

96  94.88 

48.1 

1  34  34.1 

9641 

0.2198580 

9.8301 164 

9.8325045 

20 

172    2  20.4 

96  97.75 

49.5 

1  32  44.1 

98.19 

0.2194537 

9.8353954 

9.8387635 

24 

173  48  17.7 

96  30.06 

-50.7 

4-1  30  48.6 

-90.56 

0.2190090 

9.8425818 

9.8468223 

28 

175  34  28.5 

96  34.48 

51.7 

1  28  47.6 

30.01 

0.2185243 

9.8514528 

9.8564444 

Apr.    1 

177  20  54.0 

96  38.30 

52.6 

1  26  41.3 

nsi 

0.2179995 

9.8617653 

9.8673891 

5 

179    7  35.3 

96  49.41 

53.2 

1  24  29.7 

3340 

0.2174350 

9.8732629 

9.8793757 

9 

180  54  33.7 

96  46.83 

53.6 

1  22  12.8 

34.86 

0.2168311 

V.tXJOOCXM 

9.8921708 

13 

182  41  50.3 

96  51.69 

-53.9 

+1  19  50.8 

-36.14 

0.2161879 

9.8987958 

9.9055370 

17 

184  29  26.3 

96  56  A3 

53.9 

1  17  23.6 

37.49 

0.2155061 

9.9123716 

9.9192789 

21 

186  17  23.0 

97    1.86 

53.7 

1  14  51.4 

36.60 

0.2147859 

9.9262403 

9.9332390 

25 

188    5  41.6 

97    7.40 

53.3 

1  12  14.1 

30 J6 

0.2140278 

9.9402599 

9.9472901 

29 

189  54  23.3 

97  13.40 

59.7 

1     9  32.0 

41.19 

0.2132321 

9.9543168 

9.9613259 

May   3 

191  43  29.2 

97  10.69 

-51.8 

+1    6  46.1 

-49.31 

0.2123993 

9.9683062 

9.9752492 

7 

193  33    0.7 

97  96.18 

50.7 

1     3  53.5 

43.47 

0.21 15298 

9.9821447 

9.90o9o39 

11 

195  22  59.0 

97  33.00 

49.5 

1    0  57.3 

44.60 

0.2106242 

9.9957583 

0.0024635 

J5 

197  13  25.1 

97  40.19 

48.0 

0  57  56.5 

45.74 

0.9096834 

0.0090939 

0.0156461 

19 

199    4  20.4 

97  47.56 

46.4 

0  54  51.4 

46.81 

0.2087075 

0.0221180 

0.0285058 

23 

200  55  45.9 

97  55.98 

-44.5 

+0  51  42.0 

-47.87 

0.2076971 

0.0348102 

0.0410289 

27 

202  47  43.0 

98    3.98 

42.4 

0  48  28.4 

48.01 

0.2066532 

0.0471614 

0.0532060 

31 

204  40  12.5 

98  11.61 

40.0 

0  45  10.7 

4943 

0.2055767 

0.0591614 

0.0650251 

Jane  4 

206  33  16.3 

98  90.94 

37.7 

0  41  49.0 

5048 

0.2044680 

0.0707966 

0.0764751 

8 

208  26  54.8 

98  90.11 

35.0 

0  38  23.7 

61.70 

0.2033279 

0.0820503 

0.0875493 

12 

210  91    9.6 

98  3846 

-32.2 

+0  34  54.7 

-58.60 

0.9021576 

0.0929454 

0.0969487 

16 

919  16    9.0 

98  47.85 

29.3 

0  31  22.2 

53.54 

0.2009577 

0.1034601 

0.1065615 

20 

214  11  39.6 

98  57  JO 

26.1 

0  27  46.3 

6444 

0.1997290 

0.1136146 

0.1185613 

24 

216    7  42.7 

90    7.00 

22.8 

0  24    7.5 

55.00 

0.1984730 

0.1234224 

0.1981988 

28 

218    4  33.8 

90  17.94 

19.5 

0  20  95.6 

5541 

0.1971904 

0.1328913 

0.1375006 

July  2 

220    9    6.6 

99  98.58 

-16.0 

+0  16  41.0 

-66.47 

0.1958828 

0.1420270 

0.1464702 

6 

929    0  92.4 

90  38.41 

-12.4 

+0  19  53.8 

-67.00 

0.1945510 

0.1506317 

0.1551116 
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r 

MARS. 

. 

GREENWICH  MEAN  NOON. 

I>*to. 

Heliocentric 

Longitude, 

Mean  Equinox 

of  Date. 

.    Daily 

Motion. 

Redaction 

to 

Orbit. 

Heliocentric 
Latitude. 

Daily 
Motion. 

Logarithm 

Radios 
Vector. 

Logarithm  of  Distance 
from  fiarth — 

At  Date. 

At  Interme- 
diate Date. 

July   2 

C         /         // 

220    2    6.6 

/     // 
90  98.59 

-16.0 

O         l         II 

+0  16  41.0 

-56.47 

0.1958828 

0.1420270 

0.1464702 

6 

222    0  22.4 

99  39.41 

12.4 

0  12  53.8 

57.09 

0.1945510 

0.1508317 

0.15511 16 

10 

223  59  22.3 

99  50.55 

8.8 

0    9    4.3 

57.64 

0.1931963 

0.15931 13 

0.1634321 

14 

225  59    7.2 

30    1.90 

5.0 

0    5  12.7 

58.14 

0.1918198 

0.1674761 

0.1714453 

|           16 

227  59  37.9 

30  13.50 

-  1.3 

+0     1  19.2 

Do.  50 

0.1904233 

0.1753420 

0.1791665 

1           22 

230    0  55.6 

30  95.39 

+  2.5 

-0    2  35.9 

— 58.94 

0.1890079 

0.1829223 

0.1866094 

I          m 

232    3     I.S 

30  37.45 

6.3 

0    6  32.3 

59.95 

0.1875753 

0.1902292 

0.1937828 

30 

234    5  55.5 

30  49.74 

10.2 

0  10  29.9 

59.49 

0.1861273 

0.1972707 

0.2006927 

Aug.  3 

236    9  39.5 

31    9.96 

13.9 

0  14  28.2 

59.63 

0.1846651 

0.2040498 

0.2073427 

7 

238  14  13.9 

31   14.94 

17.6 

0  18  26.9 

59.71 

0.1831907 

0.2105719 

0.2137397 

II 

240  19  39.3 

31  97.81 

+21.3 

-0  22  25.9 

-59.79 

0.1817058 

0.2168472 

0.2198960 

15 

242  25  56.7 

31  40.80 

24.9 

0  26  24.7 

59.63 

0.1802123 

0.2228877 

0.2258244 

19 

244  33    6.5 

31  54.10 

28.4 

0  30  22.9 

59.45 

0.1787121 

0.2287077 

0.2315380 

23 

246  4 1     9.7 

39    7.50 

31.7 

0  34  20.3 

59.90 

0.1772073 

0.2343171 

0.2370452 

27 

248  50    6.7 

39  90.94 

34.8 

0  38  16.5 

58.83 

0.1756998 

0.2397231 

0.2423512 

31 

250  59  57.5 

39  34.50 

+37.9 

-0  42  1 1.0 

^Oo.JB 

0.1741919 

0.2449299 

0.2474592 

Sept.  4 

253  10  42.9 

39  48.18 

40.7 

0  46    3.5 

57.84 

0.1726859 

0.2499406 

0.2523746 

8 

255  22  23.0 

33    1.88 

43.3 

0  49  53.7 

57.17 

0.171 1837 

0.2547628 

0.2571065 

12 

257  34  58.0 

33  15.85 

45.7 

0  53  40.9 

56.40 

0.1696881 

0.2594070 

0.2616659 

16 

259  48  28.2 

33  90.44 

47.7 

0  57  24  9 

56.54 

0.1682010 

0.2638848 

0.2660649 

20 

262    2  53.5 

33  43.91 

+49.5 

-1     1     5.2 

—54.54 

0.1667253 

0.2682065 

0.2703105 

24 

264  18  13.9 

33  56.97 

51.0 

1     4  41.3 

53.44 

0.1652632 

0.2723779 

0.2744083 

28 

266  34  29.2 

34  10.65 

523 

1     8  12.8 

59.J4 

0.1638177 

0.2764023 

0.2783604 

Oct.    2 

268  51  39.0 

34  94.94 

53.2 

1    II  39.2 

50.91 

0.1623912 

0.2802826  . 

0.2821703 

6 

271     9  43.0 

34  37.74 

53.7 

1    15    0.1 

49.45 

0.1609865 

0.2840241 

0.2858450 

10 

273  28  40.7 

34  51.07 

+53.9 

-1   18  14.8 

-47.89 

0.1596059 

0.2876346 

0.2893942 

14 

275  48  31.4 

35    4.90 

53.8 

1  21  23.2 

46.91 

0.1582523 

0.2911254 

0.2928286 

18 

278    9  14.1 

35  17.19 

53.3 

1  24  24.5 

44.39 

0.1569283 

0.2945043 

0.2961541 

22 

280  30  48.2 

35  99.90 

52.4 

1  27  18.3 

49.47 

0.1566370 

0.2977783 

0.2993765 

26 

282  53  13.0 

35  49.34 

51.0 

1  30    4.3 

40.49 

0.1543809 

0.3009493 

0.3024972 

30 

285  16  26.6 

35  54.46 

+49.5 

-1  32  41.7 

-38.96 

0.1531626 

0.3040201 

0.3055181 

Nor.    3 

287  40  28.3 

36    6.99 

47.6 

1  35  10.4 

38.00 

0.1519850 

0.3069925 

0.3084444 

7 

290    5  16.4 

36  17.71 

45.4 

1  37  29.7 

33.61 

0.1508506 

0.3098739 

0.3112829 

11 

292  30  49.5 

36  98.75 

42.7 

1  39  39.2 

31.13 

0.1497620 

0.& 126728  „ 

,  0.3140439 

15 

294  57    5.8 

36  39.31 

39.7 

1  41  38.7 

98.57 

0.1487217 

0.3153972 

0.3167336 

19 

297  24    3.4 

36  49.41 

+36.5 

-1  43  27.8 

-95.89 

0.1477324 

0.3180541 

0.3193563 

23 

299  51  40.5 

36  59.06 

32.9 

1  45    5.8 

93.09 

0.1467965 

0.3206423 

0.3219)24 

27 

302  19  55.2 

37    8.19 

29.1 

1  46  32.5 

90.99 

0.1459160 

0.3231659 

0.3244031 

Dec.    1 

304  48  44.8 

37  16.60 

25.1 

1  47  47.6 

17.99 

0.1450936 

0.3256237 

0.3268306 

5 

307  18    7.2 

37  94.51 

20.8 

1  48  50.8 

14.97 

0.1443312 

0.3280229 

0.3292015 

9 

309  48    0.1 

37  31.81 

+16.4 

-1  49  41.8 

-11.90 

0.1436307 

0.3303679 

0.3315224 

13 

312  18  20.8 

37  38.49 

11.9 

1  50  20.4 

8.07 

0.1429940 

0.3326660 

0.3337994 

17 

314  49    6.6 

37  44.35 

7.2 

1  50  46.4 

4.91 

0.1424230 

0.3349225 

0.3360358 

21 

317  20  14.7 

37  49.64 

+  2.5 

1  50  59.7 

-  1.71 

0.1419189 

0.3371390 

0.3382317 

25 

319  51  42.8 

37  54.94 

-  2.2 

I  51     0.1 

+  1.51 

0.1414832 

0.3393140 

0.3403860 

29 

322  23  27.6 

37  58.05 

-  6.9 

-1  50  47.6 

+  4.76 

0.1411171 

0.3414474 

0.3424990 

33 

324  55  26.2 

38    1.14 

-11.6 

-1  50  22.0 

+  8.01 

0.1406215 

0.3435411 

0.3445742 

17 
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JUPITER. 

GREENWICH  MEAN  NOON. 

• 

Date. 

Heliocentric 

Longitude, 

MeanBqninox 

of  Date. 

Daily 
Motion. 

Redaction 

to 

Orbit. 

Heliocentric 
Latitude. 

Daily 
Motion. 

Logarithm 

Radios 
Vector. 

Logarithm  of  Distance 
from  Earth — 

At  Date. 

At  Interme- 
diate Date. 

Jan.    3 

O         1         ll 

175  14    2.6 

4  33.06 

+12'.8 

O         1         II 

+1   16  14.5 

+1.51 

0.7358856 

0.7181975 

0.7155455 

7 

175  32  14.8 

4  33.04 

12.5 

I  16  20.5 

1.48 

0.7359207 

0.7428923 

0.7102411 

11 

175  50  26.9 

4  33.00 

12.2 

1   16  26.3 

1.44 

0.7359552 

0.7075957 

0.7049594 

15 

176    8  38.8 

4  39.96 

12.0 

1  16  32.0 

1.41 

0.7359891 

0.7023359 

0.6997288 

19 

176  26  50.6 

4  39.99 

11.7 

1  16  37.6 

1  38 

0.7360225 

0.6971417 

0.6945779 

23 

176  45    2.2 

4  39.88 

+11.5 

+1  16  43.1 

+1.35 

0.7360552 

0.6920415 

0.6895360 

27 

177    3  13.7 

4  39.84 

11.2 

1  16  48.4 

1.31 

0.7360873 

0.6870659 

0.6846353 

31 

177  21  25.0 

4  39.80 

10.9 

1  16  53.6 

1.98 

0.7361188 

0.6822488 

0.6799107 

Feb.    4 

177  39  36.1 

4  39.70 

10.7 

1   16  58.7 

1.95 

0.7361497 

0.6776258 

0.6753968 

8 

177  57  47.1 

4  39.79 

10.4 

1  17    3.6 

1.99 

0.7361801 

0.6732338 

0.6711350 

12 

178  15  57.9 

4  39.69 

+10.2 

+1   17    8.4 

+1.18- 

0.7362098 

0.6691068 

0.6671539 

16 

176  34    8.6 

4  39.65 

9.9 

1  17  13.1 

1.15 

0.7362390 

0.6652797 

0.6634887 

20 

178  52  19.1 

4  39.69 

9.6 

1  17  17.6 

1.19 

0.7362676 

0.6617840 

0.6601690 

24 

179  10  29.5 

4  39.59 

9.4 

1   17  22.0 

1.08 

0.7362956 

0.6586477 

0.6572238 

28 

179  28  39.8 

4  39.55 

9.1 

1   17  26.3 

1.05 

0.7363229 

0.6559008 

0.6546824 

Mar.   4 

179  46  50.0 

4  39.59 

+  8.8 

+1  17  30.4 

+1.09 

0.7363497 

0.6535714 

0.6525712 

8 

180    5    0.0 

4  39.49 

8.5 

1   17  34.4 

0.99 

0.7363758 

0.6516840 

0.6509121 

12 

180  23    9.9 

4  39.46 

8.3 

1   17  38.3 

0.95 

0.7364014 

0.6502567 

0.6497196 

16 

180  41  19.6 

4  39.49 

8.0 

1  17  42.1 

0.99 

0.7364263 

0.6493015 

0.6490035 

20 

180  59  29.3 

4  39.39 

7.7 

1  17  45.7 

0.89 

0.7364507 

0.6488255 

0.6487680 

24 

181  17  38.8 

4  39.36 

+  7.4 

+1   17  49.2 

+0.86 

0.7364744 

0.6488307 

0.6490137 

28 

181  35  48.1 

4  39.33 

7.2 

1   17  52.6 

0.83 

0.7364974 

0.6493162 

0.6497384 

Apr.   1 

181  53  57.4 

4  39,30 

6.9 

1   17  55.8 

0.80 

0.7365198 

0.6502781 

0.6509345 

5 

182  12    6  6 

4  39.98 

6.6 

1   17  58.9 

0.76 

0.7365416 

0.6517053 

0.6525889 

9 

182  30  15.7 

4  39.96 

6.3 

1   18    1.9 

0.73 

0.7365628 

0.6535819 

0.6546818 

13 

162  48  24.6 

4  39.93 

+  6.0 

+  1   18    4.8 

+0.70 

0.7365834 

0.6558850 

0.6571885 

17 

163    6  33.5 

4  39.91 

5.8 

1   18    7.5 

0.67 

0.7366033 

0.6585887 

0.6600823 

21 

183  24  42.3 

4  39.18 

5.5 

1   18  10.1 

0.63 

0.7366227 

0.6616656 

0.6633353 

25 

183  42  50.9 

4  39.15 

5.2 

1   18  12.6 

0.60 

0.7366414 

0.6650875 

0.6669188 

29 

184    0  59.5 

4  39.13 

4.9 

1  18  14.9 

0.57 

0.7366595 

0.6688251 

0.6708027 

May    3 

184  19    8.0 

4  39.11 

+  4.7 

+1   18  17.1 

+0.53 

0.7366770 

0.6728473 

0.6749548 

7 

184  37  16.4 

4  39.09 

4.4 

1  18  19.2 

0.50 

0.7366939 

0.6771206 

0.6793403 

11 

184  55  24.7 

4  39.07 

4.1 

1  18  21.1 

0.47 

0.7367102 

0.6816098 

0.6839247 

15 

185  13  32.9 

4  39.05 

3.8 

1  18  22.9 

0.43 

0.7367259 

0.6862811 

0.6886748 

19 

185  31  41.1 

4  39.03 

3.5 

1  18  24.6 

0.40 

0.7367410 

0.6911024 

0.6935599 

23 

185  49  49.2 

4  39.09 

+  3.2 

+1  16  26.1 

+0.37 

0.7367554 

0.6960442 

0.6985518 

27 

186    7  57.2 

4  39.00 

2.9 

1   18  27.5 

0.33 

0.7367693 

0.7010794 

0.7036234 

31 

186  26    5.1 

4  31.98 

2.7 

1   18  28.8 

0.30 

0.7367825 

0.7061804 

0.7087472 

June  4 

186  44  13.0 

4  31.96 

2.4 

1  18  29.9 

0.97 

0.7367952 

0.7113204 

0.7138963 

8 

187    2  20.8 

4  31.95 

2.1 

1   18  30.9 

0.93 

0.7368072 

0.7164723 

0.7190452 

12 

187  20  28.6 

4  31.93 

+  1.8 

+1   18  31.8 

+0.90 

0.7368186 

0.7216125 

0.7241713 

16 

187  38  36.3 

4  31.99 

1.5 

1   18  32.6 

0.17 

0.7368294 

0.7267197 

0.7292553 

20 

187  56  43.9 

4  31.91 

.    1.2 

1   18  33.2 

0.13 

0.7368396 

0.7317762 

0.7342802 

24 

188  14  51.5 

4  31.90 

1.0 

1   18  33.7 

0.10 

0.7368492 

0.7367654 

0.7392296 

28 

188  32  59.1 

4  31.89 

0.7 

1   18  34.1 

0.07 

0.7368582 

0.7416709 

0.7440876 

July   2 

188  51    6.6 

4  31.88 

+  0.4 

+1  18  34.3 

+0.04 

0.7368665 

0.7464777 

0.7488391 

* 

189    9  14.1 

4  31.87 

+  0.1 

+1  18  34.4 

+0.01 

0.7368743 

0.7511701 

0.7534690 
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> 

JUPITER. 

GREENWICH  MEAN  NOON. 

Date. 

Heliocentric 

Longitude, 

Mean  Equinox 

of  Date. 

Daily 
Motion. 

Redaction 

to 

Orbit. 

Heliocentric 
Latitude. 

Daily 
Motion. 

Logarithm 

Radius 
Vector. 

Logarithm  of  Distance 
from  Earth — 

At  Date. 

At  Interme- 
diate Date. 

July   2 

O         1         II 

188  51    6.6 

4  31.88 

+  0.4 

O         1          II 

+  1   18  34.3 

+0.04 

0.7368665 

0.7464777 

0.7488391 

6 

189    9  14.1 

4  31.87 

+  0.1 

1   18  34.4 

+0.01 

0.7368743 

0.7511701 

0.7534690 

10 

189  27  21.6 

4  31.86 

-  0.2 

1    18  34.3 

-0.09 

0.7368814 

0.7557344 

0.7579653 

14 

189  45  29.0 

4  31.85 

0.5 

1    18  34.2 

0.06 

0.7368879 

0.7601604 

0.7623186 

18 

190    3  36.3 

4  31.84 

0.7 

1   18  33.9 

0.09 

0.7368937 

0.7644391 

0.7665207 

22 

190  21  43.7 

4  31.83 

-  1.0 

4-1    18  33.5 

-0.19 

0.7368990 

0.7685625 

0.7705638 

26 

190  39  51.0 

4  31.83 

1.3 

1   18  32.9 

0.15 

0.7369036 

0.7725233 

0.7744400 

30 

190  57  58.3 

4  31.83 

1.6 

1    18  32.2 

0.19 

0.7369076 

0.7763129 

0.7781409 

Aug.  3 

191  16    5.6 

4  31.83 

1.9 

1   18  31.4 

0.99 

0.7369110 

0.7799230 

0.7816583 

7 

191  34  12.9 

4  31.89 

2.2 

1    18  30.5 

0.95 

0.7369138 

0.7833464 

0.7849868 

11 

191  52  20.2 

4  31.89 

-  2.5 

+  1   18  29.4 

-0.99 

0.7369159 

0.7865787 

0.7881219 

15 

192  10  27.5 

4  31.89 

2.8 

1    18  28.2 

0.39 

0.7369174 

0.7896160 

0.7910606 

19 

192  28  34.8 

4  31.89 

3.0 

1    18  26.8 

0.35 

0.7369183 

0.7924551 

0.7937992 

23 

192  46  42.0 

4  31.89 

3.3 

1   18  25.3 

0.39 

0.7369185 

0.7950923 

0.7963336 

27 

193    4  49.3 

4  31.81 

3.6 

1   18  23.7 

0.49 

0.7369181 

0.7975227 

0.7986590 

31 

193  22  56.5 

4  31.81 

-  3.9 

+  1   18  22.0 

-0.45 

0.7369171 

0.7997420 

0.800771 1 

Sept.  4 

193  41     3.8 

4  31.81 

4.2 

1   18  20.1 

0.48 

0.7369154 

0.8017460 

0.8026665 

6 

193  59  11.0 

4  31.89 

4.4 

1    18  18.2 

0.51 

0.7369131 

0.8035325 

0.8043439 

12 

194  17  18.3 

4  31.89 

4.7 

I   18  16.0 

0.55 

0.7369101 

0.8051006 

0.8058024 

16 

194  35  25.6 

4  31.83 

5.0 

1    18  13.8 

0.58 

0.7369065 

0.8064490 

0.8070405 

20 

194  53  32.9 

4  31.84 

-  5.3 

+  1    18  11.4 

-0.61 

0.7369023 

0.8075762 

0.8080558 

24 

195  11  40.3 

4  31.84 

5.6 

1    16    8.9 

0.64 

0.7:168975 

0.8084788 

0.8088450 

28 

195  29  47.7 

4  31.85 

5.6 

1    18    6.2 

0.68 

0.7368920 

0.8091540 

0.8094056 

Oct.    2 

195  47  55.1 

4  31.85 

6.1 

1    18    3.5 

0.71 

0.7368859 

0.8095997 

0.8097362 

6 

196    6    2.5 

4  31.86 

6.4 

1   18    0.6 

0.74 

0.7368792 

0.8098151 

0.8096365 

10 

196  24  10.0 

4  31.87 

-  6.7 

+1  J7  57.5 

-0.77 

0.7368718 

0.8098004 

0.8097070 

14 

196  42  17.4 

4  3188 

7.0 

1   17  54.4 

0.81 

0.7368638 

0.8095561 

0.8093476 

18 

197    0  25.0 

4  31.89 

7.2 

1   17  51.1 

0.84 

0.7368551 

0.8090813 

0.8087572 

22 

197  18  32.6 

4  31.90 

7.5 

1    17  47.6 

0.87 

0.7368459 

0.8083750 

0.8079343 

26 

197  36  40.2 

4  31  99 

7.8 

1   17  44.1 

0.90 

0.7368360 

0.8074351 

0.8068774 

30 

197  54  47.9 

4  31.93 

-  8.1 

+1  17  40.4 

-0.94 

0.7368255 

0.8062613 

0.8055868 

Nor.  3 

198  12  55.7 

4  31.94 

8.3 

1   17  36.6 

0.97 

0.7368144 

0.8048542 

0.8040639 

7 

198  31     3.5 

4  31.97 

8.6 

1   17  32.6 

1.00 

0.7368027 

0.8032160 

0.8023110 

11 

198  49  11.3 

4  31.98 

8.9 

1   17  28.6 

1.03 

0.7367903 

0.8013489 

0.8003300 

15 

199    7  19.2 

4  31.98 

9.2 

1   17  24.4" 

1.07 

0.7367774 

0.799254? 

0.7981216 

19 

199  25  27.2 

4  39.00 

-  9.4 

+1   17  20.0 

-1.10 

0.7367638 

0.7969323 

0.7956863 

23 

199  43  35.2 

4  39.09 

9.7 

I   17  15.6 

1.13 

0.7367497 

0.7943840 

0.7930258 

27 

200    1  43.3 

4  39.04 

10.0 

1   17  11.0 

1.16 

0.7367350 

0.7916120 

0.7901431 

Dec.    1 

200  19  51.5 

4  39.06 

10.2 

1   17    6.3 

1.19 

0.7367197 

0.7886197 

0.7670423 

5 

200  37  59.8 

4  39.08 

10.5 

1   17    1.4. 

1.93 

0.7367038 

0.7854118 

0.7837293 

9 

200  56    8.2 

4  39.10 

-10.7 

+  1   16  56.4 

-1.98 

0.7366873 

0.7819952 

0.7802099 

13 

201  14  16.6 

4  39.19 

11.0 

1   16  51.3 

1.99 

0.7366701 

0.7783741 

0.7764885 

17 

201  32  25.2 

4  39.14 

11.3 

1   16  46.1 

1.39 

0.7366523 

0.7745537 

0.7725704 

21 

201  50  33.8 

4  39.16 

11.5 

1   16  40.7 

1.35 

0.7366339 

0.7705395 

0.7684618 

25 

202    8  42.5 

4  39.18 

11.8 

1   16  35.2 

1.39 

0.7366149 

0.7663366 

0.7641712 

29 

202  26  51.2 

4  39.91 

-12.1 

+1   16  29.6 

-1.49 

0.7365953 

0.7619610 

0.7597094 

*3 

202  45    0.1 

4  39.93 

-12.3 

+1  16  23.9 

-1.45 

0.7365749 

0.7674179 

0.7550883 
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• 

SATURN 

• 

GREENWICH  MEAN  NOON, 

i 

Date. 

Heliocentric 

Longitude, 

Mean  Equinox 

of  Date. 

O         1          II 

Daily 
Motion. 

Redaction 

to 

Orbit. 

Heliocentric 
Latitude. 

Daily 
Motion. 

Logarithm 

of 

Radius 

Vector. 

Logarithm  of  Distance 
from  Earth — 

At  Date. 

At  Interme- 
diate Date. 

/     a 

it 

o       /       m 

a 

Jan.    3 

95  13    4.5 

9  14.54 

-55.9 

-0  44  53.3 

+5.58 

0.9565089 

0.9059852 

0.9062991 

7 

95  23    2.7 

9  14.54 

55.5 

0  44  30.9 

5.58 

0.9555119 

0.9066804 

0.9071281 

11 

95  31     0.8 

9  14.53 

55.1 

0  44    8.6 

5.58 

0.9555150 

0.9076412 

0.9062166 

15 

95  39  59.0 

9  14.53 

54.7 

0  43  46.3 

5.59 

0.9555182 

0.9068589 

0.9095609 

19 

95  48  57.1 

9  14.53 

54.2 

0  43  23.9 

5.59 

0.9555216 

0.9)03229 

0.9111431 

23 

95  57  55.2 

9  14.59 

-53.8 

-0  43    1.5 

+5.60 

0.9555252 

0.9120202 

0.9129526 

27 

96    6  53.3 

9  14.59 

53.4 

0  42  39.1 

5.60 

0.9555289 

0.9139386 

0.9149765 

31 

96  15  51.4 

9  14.59 

53.0 

0  42  16.7 

5.61 

0.9555328 

0.9160642 

0.9171998 

Feb.    4 

96  24  49.4 

9  14.51 

52.5 

0  41  54.3 

5.61 

0.9555368 

0.9183812 

0.9196064 

8 

96  33  47.5 

9  14.51 

52.1 

0  41  31.8 

5.61 

0.9555410 

0.9206728 

0.9221778 

12 

98  42  45.5 

9  14.51 

-51.7 

-0  41    9.4 

+-5.69 

0.9555453 

0.9235192 

0.9246946 

16 

96  51  43.6 

9  14.51 

51  2 

0  40  46.9 

5.69 

0.9555498 

0.9263021 

0.9277366 

20 

97    0  41.6 

9  14.50 

50.8 

0  40  24.4 

5.63 

0.9555544 

0.9292023 

0.9306912 

24 

97    9  39.6 

9  14.50 

50.3 

0  40     1.9 

5.63 

0.9555592 

0.9322030 

0.9337356 

28 

97  18  37.6 

9  14.49 

49.9 

0  39  39.3 

5.63 

0.9555642 

0.9352867 

0.9366542 

Mar.   4 

97  27  35.5 

9  14.49 

-49.5 

-0  39  16.8 

+5.64 

0.9555693 

0.9384368 

0.9400292 

8 

97  36  33.4 

9  14.48 

49.0 

0  38  54.2 

5.64 

0.9555746 

0.9416322 

0.9432424 

12 

97  45  31.4 

9  14.48 

48.6 

0  38  31.6 

5.64 

0.9555800 

0.9448578 

0.9464761 

16 

97  54  29.3 

9  14.47 

48.1 

0  38    9.1 

5.65 

0.9555856 

0.9480956 

0.9497142 

20 

98    3  27.2 

9  14.47 

47.7 

0  37  46.5 

5.65 

0.9555913 

0.9513303 

0.9529421 

24 

98  12  25.0 

9  14.46 

-47.2 

-0  37  23.8 

-1-5  66 

0.9555972 

0.9545481 

0.9561466 

28 

98  21  22.9 

9  14.46 

46.8 

0  37    1.2 

5.66 

0.9556032 

0.9577360 

0.9593146 

Apr.    1 

98  30  20.7 

9  14.45 

46.3 

0  36  38.6 

5.66 

0.9556094 

0.9608813 

0.9624338 

5 

98  39  18.5 

9  14.45 

45.9 

0  36  15.9 

5.67 

0.9556158 

0.9639706 

0.9654906' 

9 

98  48  16.3 

9  14.44 

45.4 

0  35  53.2 

5.67 

0.9556323 

0.9669920 

0.9664734 

13 

98  57  14.1 

9  14.44 

-45.0 

-0  35  30.5 

+5.67 

0.9556289 

0.9699339 

0.9713722 

17 

99    6  11.8 

9  14.43 

44.5 

0  35    7.8 

5.68 

0.9556357 

0.9727873 

0.9741781 

21 

99  15    9.5 

9  14.43 

44.1 

0  34  45.1 

5.68 

0.9556427 

0.9755438 

0.9768835 

25 

99  24    7.2 

9  14.49 

43.6 

0  34  22.4 

5.68 

0.9556498 

0.9781962 

0.9794810 

29 

99  33    4.9 

9  14.49 

43.2 

0  33  59.6 

6.69 

0.9556571 

0.9807370 

0.9819631 

May   3 

99  42    2.6 

9  14.41 

-42.7 

-0  33  36.9 

+5.69 

0.9556645 

0.9631585 

0.9843222 

7 

99  51    0.3 

9  14.41 

42.3 

0  33  14.1 

5.69 

0.9556721 

0.9854536 

0.9865518 

11 

99  59  57.9 

9  14.40 

41.8 

0  32  51.3 

5.70 

0.9556798 

0.9876163 

0.9886464 

15 

100    8  55.5 

9  14.39 

41.4 

0  32  28.5 

5.70 

0.9556677 

0.9896418 

0.9906020 

19 

100  17  53.0 

9  14.39 

40.9 

0  32    5.7 

5.70 

0.9556957 

0.9915267 

0.9924154 

23 

100  26  50.6 

9  14.38 

-40.4 

-0  31  42.9 

+•5.71 

0.9557039 

0.9932676 

0.9940629 

27 

100  35  48.1 

9  14.38 

40.0 

0  31  20.0 

5.71 

0.9557123 

0.9948608 

0.9956009 

31 

100  44  45.6 

9  14.37 

39.5 

0  30  57.2 

6.71 

0.9557208 

0.9963026 

0.9969654 

Jane  4 

100  53  43.1 

9  14.36 

39.0 

0  30  34.3 

5.71 

0.9557294 

0.9975890 

0.9981732 

8 

101    2  40.5 

9  14.36 

38.6 

0  30  11.5 

5.79 

0.9557382 

0.9987177 

0.9992223 

12 

101  Jl  37.9 

9  14.36 

-38.1 

-0  29  48.6 

+-5.79 

0.9557472 

0.9996869 

1.0001114 

16 

101  20  35.3 

9  14.34 

37.6 

0  29  25.7 

5.79 

0.9557563 

1.0004957 

1.0008398 

20 

101  29  32.7 

9  14.34 

37.2 

0  29    2.8 

5.79 

0.9557655 

1.0011434 

1.0014066 

24 

101  38  30.0 

9  14.33 

36.7 

0  28  39.9 

5.73 

0.9557749 

1.0016291 

1.0016105 

26 

101  47  27.3 

9  14.39 

36.2 

0  28  17.0 

*  5.73 

0.9557845 

1.0019508 

1.0020499 

July   2 

101  56  24.6 

9  14.31 

-35.7 

-0  27  54.0 

+5.73 

0.9557942 

1.0021075 

1.0021237 

6 

102    5  21.8 

9  14.31 

-35.3 

-0  27  31.1 

+5.74 

0.9558041 

1.0020986 

1.0020322 

i 

— 
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SATURN 

■   , .  .  , 

GRLK.N 

WICH  MEAN  NOON. 

Date. 

Heliocentric 

Longitude, 

Mean  Equinox 

of  Date. 

Daily 
Motion. 

1 

Reduction 

to 

Orbit. 

• 

Heliocentric 
Latitude. 

Daily 
Motion. 

Logarithm 

Radius 
Vector. 

Logarithm  of  Distance 
from  Earth — 

At  Date. 

At  Interme- 
diate Date. 

July  2 

O         1         II 

101  56  24.6 

i     a 
9  14.31 

99 

-35.7 

Q        1         It 

-0  27  54.0 

// 
+5.73 

0.9557942 

1.0021075 

1.0021237 

6 

102    5  21.8 

9  14.31 

35.3 

0  27  31.1 

5.74 

0.9558041 

1.0020986 

1 .0020322 

10 

102  14  19.1 

9  14.30 

34.8 

0  27    8.1 

6.74 

0.9558141 

1.0019246 

1.0017761 

14 

102  23  16.3 

9  14.30 

34.3 

0  26  45.2 

6.74 

0.9558243 

1.0015868 

1.0013567 

16 

102  32  13.4 

9  14.99 

33.9 

0  26  22.2 

6.74 

0.9558346 

1  0010860 

1 .0007747 

22 

102  41  10.6 

9  14.98 

-33.4 

-0  25  59.2 

+5.75 

0.9558451 

1 .0004229 

1 .0000309 

26 

102  50    7.7 

9  14.96 

32.9 

0  25  36.2 

6.75 

0.9558557 

0.9995985 

0.9991256 

30 

102  59    4.6 

9  14.97 

32.4 

0  25  13.2 

6.76 

0.9558665 

0.9986127 

0.9980598 

Aug.  3 

103    6    1.8 

9  14.96 

31.9 

0  24  50.2 

5.75 

0.9558775 

0.9974673 

0.9968356 

7 

103  16  58.8 

9  14.95 

31.4 

0  24  27.2 

6.76 

0.9558885 

0.9961652 

0.9954565 

11 

103  25  55.8 

9  14.94 

-31.0 

-0  24    4.1 

+5.76 

0.9558998 

0.9947099 

0.9939257 

15 

103  34  52.8 

9  14.93 

30.5 

0  23  41.1 

5.76 

0.9559112 

0.9931042 

0.9922460 

19 

103  43  49.7 

9  14.89 

30.0 

0  23  18.1 

5.76 

0.9559227 

0.9913513 

0.9904207 

23 

103  52  46.6 

9  14.99 

29.5 

0  22  55.0 

5.76 

0.9559344 

0.9894545 

0.9884529 

27 

104     1  43.4 

9  14.91 

29.0 

0  22  31.9 

6.77 

0.9559462 

0.9874165 

0.9863460 

31 

104  10  40.2 

9  14.90 

-28.5 

-0  22    8.9 

+5.77 

0.9559582 

0.9852422 

0.9841058 

Sept.  4 

104  19  37.0 

9  14.19 

28.1 

0  21  45.8 

5.77 

0.9559704 

0.9829375 

0.9817382 

8 

104  28  33.6 

9  14.18 

27.6 

0  21  22.7 

5.77 

0.9559827 

0.9805087 

0.9792501 

19 

104  37  30.5 

9  14.17 

27.1 

0  20  59.6 

6.77 

0.9559951 

0.9779632 

0,9766486 

16 

104  46  27.2 

9  14.16 

26.6 

0  20  36.5 

5.77 

0.9560077 

0.9753073 

0.9739402 

20 

104  55  23.8 

9  14.15 

-26.1 

-0  20  13.4 

+5.78 

0.9560204 

0.9725482 

0.9711320 

24 

105    4  20.4 

9  14.15 

25.6 

0  19  50.3 

5.78 

0.9560333 

0.9696930 

0.9682323 

28 

105  13  17.0 

9  14.14 

25.1 

0  19  27.2 

5.78 

0.9560463 

0.9667512 

0.965251 1 

Oct.    2 

105  22  13.6 

2  14.13 

24.6 

0  19    4.1 

6.78 

0.9560596 

0.9637334 

0.9621997 

6 

105  31  10.1 

9  14.19 

24.1 

0  18  40.9 

5.78 

0.9560729 

0.9606514 

0.9590900 

10 

105  40    6.6 

9  14.19 

-23.7 

-0  18  17.8 

+5.79 

0.9560864 

0.9575171 

0.9559342 

14 

105  49    3.0 

9  14.11 

23.2 

0  17  54.6 

5.79 

0.9561000 

0.9543428 

0.9527444 

18 

105  57  59.4 

9  14.09 

22.7 

0  17  31.5 

5.79 

0.9561138 

0.9511407 

0.9495333 

22 

106    6  55.8 

9  14.06 

22.2 

0  17    8.3 

5.79 

0.9561278 

0.9479242 

0.9463151 

26 

106  15  52.1 

9  14.06 

21.7 

0  16  45.2 

5.79 

0.9561419 

0.9447082 

0.9431056 

30 

106  24  48.4 

9  14.07 

-21.2 

-0  16  22.0 

+5.79 

0  9561561 

0.9415095 

0.9399221 

Nor.  3 

106  33  44.6 

9  14.06 

20.7 

0  15  58.8 

5.79 

0.9561705 

0.9383455 

0.9367819 

7 

106  42  40.8 

9  14.05 

20.2 

0  15  35.7 

5.79 

0.9561850 

0.9352335 

0.9337024 

U 

106  51  37.0 

9  14.03 

19.7 

0  15  12.5 

5.79 

0.9561997 

0.9321908 

0.9307006 

15 

107    0  33.1 

9  14.09 

19.2 

0  14  49.3 

5.80 

0.9562145 

0.9292341 

0.9277936 

19 

107    9  29.1 

9  14.01 

-18.7 

-0  14  26.1 

+5.80 

0.9562295 

0.9263813 

0.9249995 

23 

107  18  25.2 

9  14.01 

18.2 

0  14    2.9 

5.80 

0.9562446 

0.9236508 

0.9^23375 

27 

107  27  21.2 

9  13.99 

17.7 

0  13  39.7 

5.80 

0.9562599 

0.9210621 

0.9198270    , 

Dec.    1 

107  36  17.1 

9  13.98 

17.2 

0  13  16.5 

5.80 

0.9562753 

0.9186344 

0.9174865 

5 

107  46  13.0 

9  13.97 

16.7 

0  12  53.3 

5.80 

0.9562909 

0.91 03853 

0.9153329 

9 

107  54    8.9 

9  13.96 

-16.2 

-0  12  30.1 

+5,80 

0.9563066 

0.9143309 

0.9133813 

13 

108    3    4.8 

9  13.95 

15.7 

0  12    6.9 

5.80 

0.9563225 

0.9124858 

0.9116461 

17 

108  12    0.6 

9  13.94 

15.2 

0  1 1  43.7 

5.80 

0.9563385 

0.9108639 

0.9101409 

21 

108  20  56.3 

9  13.93 

14.7 

0  11  20.5 

5.81 

0.9563546 

0.9094787 

0.9088793 

25 

108  29  52.0 

9  13.99 

14.2 

0  10  57.3 

5.81 

0.9563709 

0.9083435 

0.9078728 

29 

108  38  47.7 

9  13.91 

-13.7 

-0  10  34.0 

+5.81 

0.9563874 

0.9074680 

0.9071301 

33 

108  47  43.3 

9  13.90 

-13.2 

-0  10  10.8 

+5.81 

0.9564040 

0.9068595 

0.9066570 
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TJRANId 

'. 

GREENWICH  MEAN  NOON, 

» 

Date. 

Heliocentrio 

Longitude, 

Mean  Equinox 

of  Bate. 

Daily 
Motion. 

Reduction 

to 

Orbit. 

Heiiocfutrio 
Latitude. 

Daily 
Motion. 

Logarithm 

of 

Bad  ins 

Vector. 

Logarithm  of  Distance 
from  Earth — 

At  Date. 

At  Interme- 
diate Date. 

Jan.    3 

184  37  20.2 

46.53 

-6.31 

O         /         // 

+0  43  15.0 

-0  93 

1.2628932 

1.2600606 

1.2584276 

11 

184  43  32.5 

46.53 

6.34 

0  43  13.2 

0.93 

1.2629032 

1.2568078 

1.2552098 

19 

184  49  44.7 

46.53 

6.36 

0  43  11.4 

0.93 

1.2629133 

1.2536417 

1.2521116 

27 

184  55  56.9 

46.59 

6.39 

0  43    9.5 

0.93 

1.2629234 

1.2506274 

1.2491972 

Feb.    4 

185    2    9.1 

46.59 

6.41 

0  43    7.7 

0.93 

1.2629336 

1.2478295 

1.2465326 

12 

185    8  21.3 

46.59 

-6.44 

+0  43    5.9 

-0.93 

1.2629438 

1.2453141 

1.2441807 

20 

1&5  14  33.5 

46.59 

6.47 

0  43    4.0 

0.93 

1.2629541 

1.2431389 

1.2421939 

28 

185  20  45.6 

46.59 

6.49 

0  43    2.2 

0.93 

1.2629644 

1.2413517 

1.2406177 

Mar.   8 

185  26  57.8 

46.59 

6.51 

0  43    0.3 

0.93 

1.2629748 

1.2399966 

1.2394920 

16 

185  33    9.9 

46.51 

6.54 

0  42  58.4 

0.93 

1.2629852 

1.2391062 

1.2388414 

24 

185  39  22.0 

46.51 

-6.56 

+0  42  56.6 

-0.94 

1 .2629957 

1.2386979 

1.2386769 

Apr.    1 

185  45  34.1 

46.51 

6.58 

0  42  54.7 

0.94 

1.2630062 

1.2387783 

1 .23900 16 

9 

185  51  46.1 

46.51 

6.61 

0  42  52.8 

0.94 

1.2630168 

1.2393457 

1.2398056 

17 

185  57  58.2 

46.50 

6.63 

0  42  50.9 

0.94 

1 .2630275 

1.2403789 

1.2410633 

25 

186    4  10.2 

46.50 

6.65 

0  42  49.0 

0.94 

12630381 

1.2418521 

1.2427416 

May   3 

186  10  22.2 

46.50 

-6.68 

+0  42  47.0 

-0.94 

1.2630489 

1 .2437267 

1. 24480 12 

11 

186  16  34.2 

46.50 

6.70 

0  42  45. 1 

0.94 

1.2630596 

1.2459586 

I.247I9I5 

19 

186  22  46.2 

46.50 

6.72 

0  42  43.2 

0.94 

1 .2630705 

1.2484928 

1.2498558 

27 

186  28  58.1 

46.49 

6.75 

0  42  41.2 

0.94 

1.2630614 

1.2512738 

1.2527394 

June  4 

186  35  10.1 

46.49 

6.77 

0  42  39.3 

0.94 

1.2630923 

1 .2542453 

1 .2557830 

12 

186  41  22.0 

46.49 

-6.79 

+0  42  37.3 

-0.95 

1.2631033 

1.2573450 

1.2589237 

20 

186  47  33.9 

46.49 

6.82 

0  42  35.3 

0.95 

1.2631143 

1.2605127 

1.2621037  | 

28 

186  53  45.8 

46.48 

6.84 

0  42  33.4 

0.95 

1.2631254 

1.2636916 

1.2652688  I 

July  6 

186  59  57.7 

46.48 

6.86 

0  42  31.4 

0.95 

1.2631365 

1.2668279 

1.2683623 

14 

187    6    9.5 

46.48 

6.89 

0  42  29.4 

0.95 

1.2631477 

1.2698658 

1.2713329 

22 

187  12  21.3 

46.48 

-6.91 

+0  42  27.4 

-0.95 

1.2631589 

1 .2727584 

1.2741365 

30 

187  18  33.2 

46.48 

6.93 

0  42  25.4 

0.95 

1.2631702 

1.2754624 

1.2767303 

Aug.  7 

187  24  44.9 

46.47 

6.96 

0  42  23.3 

0.95 

1.2631815 

1.2779352 

1.2790734 

15 

187  30  56.7 

46.47 

6.98 

0  42  21.3 

0.95 

1.2631929 

1.2801407 

1.2811337 

23 

187  37    8.5 

46.47 

7.00 

0  42  19.3 

0.95 

1.2632044 

1.2820492 

1.2828834 

31 

187  43  20.2 

46.47 

-7.03 

+0  42  17.2 

-0.96 

1.2632158 

1.2836331 

1.2842951 

Sept.  8 

187  49  31.9 

46.46 

7.05 

0  42  15.2 

0.96 

1 .2632274 

1.2848671 

1 .2853479 

16 

187  55  43.6 

46.46 

7.07 

0  42  13.1 

0.98 

1 .2632:390 

1.2857354 

1.2860287 

24 

188     1  55.3 

46.46 

7.09 

0  42  11. 1 

0.96 

1.2632506 

1.2862257 

1.2863252 

Oct.    2 

188    8    6.9 

46.46 

7.12 

0  42    9.0 

0.96 

1 .2632622 

1.2863264 

1.2862291 

10 

188  14  18.6 

46.45 

-7.14 

+0  42    6.9 

-0.98 

1 .2632740 

1 .2860338 

1. 28574 12 

18 

188  20  30.2 

46.45 

•     7.16 

0  42    4.8 

0.96 

1 .2632858 

1.2853518 

1.2848664 

26 

188  26  41.8 

46.45 

7.18 

0  42    2.7 

0.96 

1 .2632976 

1 .2842857 

1.2836113 

Nov.   3 

188  32  53.4 

46.45 

7.20 

0  42    0.6 

0.96 

1 .2633095 

1.2828459 

1.2819915 

11 

188  39    4.9 

46.44 

7.22 

0  41  58.5 

0.97 

1.2633215 

1.2810519 

1.2800301 

19 

188  45  16.5 

46.44 

-7.24 

+0  41  56.4 

-0.97 

1 .2033335 

1.2789291 

1 .2777528 

27 

188  51  28.0 

46.44 

7.26 

0  41  54.2 

0.97 

1 .2633455 

1 .2765049 

1.2751907  [ 

Dec.    5 

188  57  39.5 

46.44 

7.28 

0  41  52.1 

0.97 

1 .2633576 

1.2738160 

1.2723867 

13 

189    3  51.0 

46.43 

7.30 

0  41  49.9 

0.97 

1.2633698 

1.2709081 

1.2693863 

21 

189  10    2.4 

46.43 

7.33 

0  41  47.8 

0.97 

1.2633819 

1 .2678272 

1  2662379 

29 

189  16  13.9 

46.43 

-7.35 

+0  41  45.6 

-0.97 

1 .2633942 

1.2646259 

1.2629995 

37 

189  22  25.3 

46.49 

-7.37 

+0  41  43.4 

-0.97 

1.2634065 

1.2613664 
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NEPTUNE. 

GREENWICH  MEAN  NOON. 

Date. 

Heliocentric 

Longitude, 

Mean  Equinox 

of  Date. 

Daily 
Motion. 

Redaction 

to 

Orbit. 

Heliocentric 
Latitude. 

Daily 
Motion. 

• 

Logarithm 

Radius 
Vector. 

Logarithm  of  Distance 
from  Earth — 

At  Date. 

Atlnterme- 
diate  Date. 

Jan.    3 

O        1        II 

54  27  58.2 

99.03 

// 
-23.3 

O        1         II 

-1  43  41.2 

+0.10 

1.4744788 

1 .4650545 

1.4658701 

11 

54  30  54.4 

99.03 

23.3 

1  43  39.9 

0.17 

1.4744787 

1.4667269 

1.4676201 

19 

54  33  50.7 

99.03 

23.4 

1  43  38.6 

0.17 

1.4744786 

1 .4685447 

1 .4694958 

27 

54  36  46.9 

99.03 

23.6 

1  43  37.3 

0.17 

1.4744784 

1.4704686 

1.4714583 

Feb.   4 

54  39  43.2 

99.03 

23.6 

1  43  36.0 

0.17 

1.4744783 

1.4724597 

1.4734676 

12 

54  42  39.4 

99.03 

-23.6 

-1  43  34.6 

-HU7 

1.4744781 

1.4744768 

1.4754819 

90 

54  45  35.6 

99.03 

23.7 

1  43  33.3 

0.17 

1.4744780 

1 .4764787 

1 .4774628 

28 

54  48  31.9 

99.03 

23.8 

1  43  31.9 

0.17 

1.4744779 

1.4784297 

1.4793751 

Mar.  8 

54  51  28.1 

99.03 

23.9 

1  43  30.6 

0.17 

1.4744777 

1.4802945 

1.4811829 

16 

54  54  24.3 

99.03 

23.9 

1  43  29.2 

0.17 

1.4744776 

1.4820375 

1 .4828548 

24 

54  57  20.5 

99.09 

-24.0 

-I  43  27.9 

+0.17 

1.4744775 

1.4836317 

1. 4843651 

Apr.    1 

55    0  16.7 

99.09 

24.1 

1  43  26.5 

0.17 

1.4744774 

1 .4850522 

1.4856900 

9 

55    3  13.0 

99.09 

24.2 

1  43  25.1 

0.17 

1.4744773 

1.4862761 

1 .4868078 

17 

55    6    9.2 

99.09 

24.2 

1  43  23.8 

0.17 

1 .47447T2 

1.4872841 

1.4877032 

25 

55    9    5.4 

99.09 

24.3 

1  43  22.4 

0.17 

1.4744771 

1.4880641 

1 .4883654 

May   3 

55  12    1.6 

99.09 

-24.4 

-I  43  21.0 

+0.17 

1.4744771 

1.4886060 

1.4887849 

11 

55  14  57.8 

99.09 

24.5 

1  43  19.6 

0.17 

1.4744770 

1.4889014 

1 .4889557 

19 

55  17  54.0 

99.09 

24.5 

1  43  18.2 

0.17 

1.4744769 

1.4889480 

1.4888786 

27 

55  20  50.1 

99.09 

24.6 

1  43  16.8 

0.17 

1.4744769 

1.4887475 

1 .4885550 

June  4 

55  23  46.3 

99.09 

24.7 

1  43  15.4 

0.17 

1.4744768 

1.4883022 

1 .4879898 

12 

55  26  42.5 

99.09 

-24.8 

-1  43  14.0 

+0.18 

1.4744768 

1.4876195 

1.4871929 

20 

55  29  38.7 

99.09 

24.8 

1  43  12.6 

0.18 

1.4744768 

1.4867116 

1.4861771 

28 

55  32  34.9 

99.09 

24.9 

1  43  11.2 

0.18 

1.4744768 

1.4855916 

1 .4849566 

July   6 

55  35  31.0 

99.09 

25.0 

1  43    9.8 

0.18 

1.4744768 

1.4842752 

1.4835501 

14 

55  3d  27.2 

99.09 

25.1 

1  43    8.4 

0.18 

1 .4744767 

1.4827841 

1.4819803 

22 

55  41  23.4 

99.09 

-25.1 

-1  43    7.0 

+0.18 

1.4744767 

1.4811416 

1 .4802706 

30 

55  44  19.6 

99.09 

25.2 

1  43    5.5 

0.18 

1.4744767 

1.4793716 

1.4784485 

Aug.  7 

55  47  15.7 

99.09 

25.3 

1  43    4.1 

0.18 

1.4744768 

1.4775051 

1.4765451 

15 

55  50  11.8 

99.09 

25.4 

I  43    2.7 

0.18 

1.4744768 

1.4755726 

1.4745918 

23 

55  53    8.0 

99.09 

25.4 

1  43    1.2 

0.18 

1.4744768 

1.4736072 

1.4726229 

31 

55  56    4.1 

99.09 

-25.5 

-1  42  59.8 

+0.18 

1.4744768 

1.4716437 

1 .4706743 

Sept.  8 

55  59    0.3 

99.09 

25.6 

1  42  58.3 

0.18 

1 .4744769 

1.4697195 

1 .4687837 

16 

56     1  56.4 

99.09 

25.6 

1  42  56.9 

0.18 

1.4744769 

1.4678715 

1.4669877 

24 

56    4  52.6 

99.09 

25.7 

1  42  55.4 

0.18 

1.4744770 

1.4661366 

1  4653227 

Oct.    2 

56    7  48.7 

99.09 

25.8 

1  42  54.0 

0.18 

1.4744771 

1.4645505 

1 .4638^52 

10 

56  10  44.8 

99.09 

-25.8 

-1  42  52.5 

+0.18 

1.4744772 

1.4631499 

1 .4625286 

18 

56  13  41.0 

99.09 

25.9 

1  42  51.0 

0.18 

1 .4744773 

1.4619645 

1.4614612 

26 

56  16  37.1 

99.09 

26.0 

1  42  49.6 

0.18 

1 .4744773 

1.4610215 

1.4606491 

Nov.   3 

56  19  33.2 

99.01 

26.1 

1  42  48.1 

0.19 

1.4744774 

1 .4603456 

1.4601135 

11 

56  22  29.3 

99.01 

26.1 

1  46  46.6 

0.19 

1.4744775 

1.4599536 

1 .4598674 

19 

56  25  25.4 

99.01 

-26.2 

-1  42  45.1 

+0.19 

1.4744777 

1.4598551 

1.4599175 

27 

56  28  21.6 

99.01 

26.3 

1  42  43.6 

0.19 

1.4744778 

1.4600542 

1.4602656 

Dec.    5 

56  31  17.7 

99.01 

26.3 

1  42  42. 1 

0.19 

1.4744779 

1 .4605495 

1.4609045 

13 

56  34  13.8 

99.01 

26.4 

1  42  40.6 

0.19 

1.4744781 

1.4613281 

1.4618185 

21 

56  37    9.9 

99.01 

26.5 

1  42  39.1 

0.19 

1 .4744782 

1 .4623727 

1 .4629885 

29 

56  40    6.0 

99.01 

-26.6 

-1  42  37.6 

+0.19 

1.4744784 

1.4636616 

1.4643885 

37 

56  43    2.1 

99.01 

-26.6 

-1  42  36.1 

+0.19 

1.4744786 

v           

1.4651645 

• 

s. 
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FOR  GREENWICH  MEAN  NOON  AND  MIDNIGHT. 

Date. 

X 

True  Equinox. 

Redno. 

to 

Mean 

Eq'xof 

Jan.  0. 

Y 

True  Equinox. 

Redno. 

to 

Mean 

Eq'xof 

Jan.0. 

z 

True  Equinox. 

Redan. 

to 
Mean 

Eq'xof 
Jan.0. 

Noon. 

Midnight. 

Noon. 

Noon. 

Midnight. 

Noon. 

Noon, 

Midnight 

Noon. 

Jan.  0 

+0.1715669 

+0.1801745 

+126 

-0.8882228 

-0.8867886 

+201 

-0.3853137 

• 

-0.3846913 

-407 

1 

0.1887685 

0.1973481 

118 

0.8852850 

0.8837122 

201 

0.3840389 

0.3833565 

406 

2 

0.2059126 

0.2144612 

109 

0.8820702 

0.8803592 

201 

0.3826441 

0.3819019 

404 

3 

0.2229932 

0.2315079 

101 

0.8785793 

0.8767307 

201 

0.3611297 

0.3803279 

402 

4 

0.2400045 

0.2464826 

93 

0.8748134 

0.8728278 

200 

0.3794963 

0.3786351 

400 

5 

+0.2569412 

+0.2653799 

+  &5 

-0.8707737 

-0.8686517 

+199 

-0.3777443 

-0.3768240 

-398 

6 

0.2737977 

0.2821941 

77 

0.8664616 

0.8642039 

197 

0.3758742 

0.3748951 

396 

7 

0.2905662 

0.2989194 

69 

0.8618786 

0.8594860 

195 

0.3738865 

0.3728490 

394 

8 

0.3072468 

0.3155501 

62 

0.8570262 

0.8544996 

193 

0.3717821 

0.3706864 

392 

9 

0.3238282 

0.3320810 

54 

0.8519062 

0.8492465 

191 

0.3695617 

0.3684083 

390 

10 

+0.3403075 

+0.3485072 

+  47 

-0.8465204 

-0.8437287 

+188 

-0.3672262 

-0.3660155 

-388 

11 

0.3566795 

0.3648236 

40 

0.8408711 

0.8379484 

185 

0.3647763 

0.3635087 

386 

12 

0.3729390 

0.3810249 

33 

0.8349605 

0.8319079 

181 

0.3622129 

0.3608889 

383 

13 

0.3890808 

0.39*1060 

26 

0.8287907 

0.8256093 

177 

0.3595370 

0.3581571 

381 

14 

0.4050999 

0.4130622 

20 

0.8223639 

0.6190549 

173 

0.3567496 

0.3553143 

376 

15 

+0.4209920 

+0.4288891 

+  13 

-0.8156824 

-0.8122470 

+169 

-0.3538515 

-0.3523614 

-375 

16 

0.4367526 

0.4445821 

7 

0.8087487 

0.8051882 

165 

0.3508439 

0.3492994 

372 

17 

0.4523770 

0.4601367 

+  1 

0.8015654 

0.7978809 

161 

0.3477279 

0.3461295 

370 

18 

0.4678605 

0.4755481 

-  5 

0.7941347 

0.7903273 

156 

0.3445044 

0.3428526 

367 

19 

0.4831986 

0.4908120 

11 

0.7864589 

0.7825297 

151 

0.3411743 

0.3394696 

364 

20 

+0.4983875 

+0.5059243 

-  17 

-o.77a540i 

-0.7744904 

+146 

-0.3377386 

-0.3359816 

-361 

31 

0.5134222 

0.5208807 

23 

0.7703807 

0.7662115 

141 

0.3341986 

0.3323898 

358 

22 

0.5282992 

0.5356770 

28 

0.7619834 

0.7576965 

135 

0.3305553 

0.3286953 

355 

23 

0.5430137 

0.5503087 

33 

0.7533507 

0.7489467 

129 

0.3268099 

0.3248992 

352 

24 

0.5575613 

0.5647713 

38 

0.7444848 

0.7399653 

123 

0.3229633 

0.3210024 

349 

25 

+0.5719378 

+0.5790605 

-  43 

-0.7353881 

-0.7307541 

+117 

-0.3190464 

-0.3170059 

-346 

26 

0.5861387 

0.5931718 

47 

0.7260631 

0.7213159 

110 

0.3149705 

0.3129110 

343 

27 

0.6001593 

0.6071006 

52 

0.7165125 

0.7116535 

104 

0.3108270 

0.3087190 

340 

28 

0.6139953 

0.6208427 

56 

0.7067393 

0.7017700 

97 

0.3065870 

0.3044312 

336 

29 

0.6276423 

0.6343936 

60 

0.6967462 

0.6916681 

90 

0.3022517 

0.3000488 

333 

30 

+0.6410959 

+0.6477488 

-  64 

-0.6865362 

-0.6813508 

+  83 

-0.2978224 

-0.2955730 

-330 

31 

0.6543516 

0.6609040 

66 

0.6761123 

0.6708212 

76 

0.2933006 

0.2910054 

327 

Feb.   1 

0.6674052 

0.6738549 

71 

0.6654779 

0.6600828 

69 

0.2866877 

0.2863474 

323 

2 

0.6802523 

0.6865971 

74 

0.6546363 

0.6491389 

62 

0.2839849 

0.2816003 

320 

.  3 

0.6928886 

0.6991264 

77 

0.6435909 

0.6379930 

55 

0.2791938 

0.2767657 

316 

4 

+0.7053099 

+0.7114387 

-  80 

-0.6323454 

-0.6266490 

+  48 

-0.2743161 

-0.2716453 

-313 

5 

0.7175122 

0.7235301 

82 

0.6209039 

0.615! 110 

40 

0.2693535 

0.2668409 

309 

6 

0.7294917 

0.7353969 

84 

0.6092705 

0.6033830 

33 

0.2643076 

02617540 

306 

7 

0.7412449 

0.7470356 

86 

0.5974490 

0.5914691 

25 

0.2591800 

0.2565861 

302 

8 

0.7527684 

0.7584426 

88 

0.5854436 

0.5793733 

17 

0.2539727 

0.2513398 

299 

9 

+0.7640582 

+0.7696144 

-  90 

-0.5732583 

-0.5670996 

+  9 

-0.2486874 

-0.2460160 

-295 

10 

0.7751 110 

0.7805476 

91 

0.5608974 

0.5546523 

+  1 

0.2433257 

0.2406168 

292 

11 

0.785924 1 

0.7912400 

92 

0.5483648 

0.5420355 

-  7 

0.2378894 

0.2351439 

288 

12 

0.7964949 

0.8016886 

93 

0.5356648 

0.5292534 

15 

0.2323803 

0.2295991 

284 

13 

0.8068208 

0.81 18908 

94 

0.5228018 

0.5163105 

23 

0.2268003 

0.2239843 

280 

14 

+0.3168985 

+0.8218436 

-  95 

-0.5097798 

-0.5032105 

-  31 

-0.221 1512 

-0.2183013 

-276 

F5 

+0.8267256 

+0.8315442 

-  95 

-0.4966030 

-0.4899579 

-  39 

-0.2154348 

-0.2125520 

-272 
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FOR  GREENWICH  MEAN  NOON  AND  MIDNIGHT. 

i 

Date. 

X 

True  Equinox. 

Bedoc 

to 

Mean 

Eq'x  cif 

Jan.  i). 

Y 

True  Equinox. 

Reduo. 

to 

Mean 

Eq'x  of 

Jan.  0 

z 

True  Equinox. 

Reduo. 

to 

Mean 

Eq'x  of 

Jan.0. 

Noon, 

Midnight 

Noon. 

Noon. 

Midnight 

Noon. 

Noon. 

Midnight 

Noon. 

Feb.  15 

+0.8267256 

+0.8315442 

-95 

-0.4966030 

-0.4899579 

-  39 

-0.2154348 

-0.2125520 

-272 

16 

0.8362992 

0.8409904 

95 

0.4832755 

0.4765566 

47 

0.2096529 

0.2067380 

268 

17 

0.8456174 

0.8501800 

95 

0.4696012 

0.4630103 

56 

0.2038072 

0.2008610 

264 

18 

0.8546780 

0.8591108 

95 

0.4561840 

0.4493231 

64 

0.1978994 

0.1949228 

261 

19 

0.8634784 

0.8677803 

94 

0.4424280 

0.4354991 

72 

0.1919313 

0.1889252 

257 

20 

+0.8720162 

+0.8761860 

-93 

-0.4285371 

-0.4215423 

-  80 

-0.1859047 

-0.1828700 

-243 

21 

0.8802891 

0.8843254 

93 

0.4145154 

0.4074568 

88 

0.1798213 

0.1767589 

249 

22 

0.8882946 

0.8921963 

92 

*D.400367I 

0.3932467 

96 

0.1736830 

0.1705938 

245 

23 

0.8960304 

0.8997965 

90 

0.3860963 

0.3789161 

104 

0.1674916 

0.1643766 

241 

24 

0.9034944 

0.9071237 

89 

0.3717068 

0.3644689 

112 

0.1612490 

0.1581090 

237 

25 

+0.9106842 

+0.9141756 

-87 

-0.3572027 

-0.3499092 

-120 

-0.1549568 

-0.1517927 

-232 

26 

0.9175975 

0.9209498 

85 

0.3425884 

0.3352413 

128 

0.1486167 

0.1454293 

228 

27 

0.9242320 

0.9274441 

83 

0.3278683 

0.3204700 

136 

0.1422310 

0.1390218 

224 

28 

0.9305857 

0.9336564 

81 

0.3130471 

0.3055999 

144 

0.1358017 

0.1325713 

220 

Mar.  1 

0.9366561 

0.9395846 

78 

0.2981293 

0.2906356 

152 

0.1293306 

0.1260801 

215 

2 

+0.9424417 

+0.9452269 

-75 

-0.2831195 

-0.2755816 

-160 

-0.1228197 

-0.1 195501 

-211 

3 

0.9479403 

0.9505814 

72 

0.2680224 

0.2604427 

168 

0.1 162713 

0.1129833 

207 

4 

0.9531502 

0.9556464 

69 

0.2528430 

0.2452240 

176 

0.1096867 

0.1063819 

203 

5 

0.9580699 

0.9604206 

66 

0.2375862 

0.2299305 

183 

0.1030689 

0.0997481 

198 

6 

0.9626982 

0.9649027 

63 

0.2222573 

0.2145674 

191 

0.0964197 

0.093084 1 

194 

7 

+0.9670337 

+0.9690913 

-59 

-0.2068613 

-0.1991396 

-198 

-0.0897414 

-0.0863921 

-189 

8 

0.9710752 

0.9729852 

56 

0.1914029 

0.1836520 

205 

0.0830361 

0.079674 1 

185 

9 

0.9748213 

0.9765836 

52 

0.1758873 

0.1681097 

212 

0.0763058 

0.0729321 

180 

10 

0.9782721 

0.9798867 

48 

0.1603196 

0.1525177 

219 

0.0695527 

0.0661683 

175 

11 

0.9814272 

0.9828936 

44 

0.1447046 

0.1368810 

226 

0.0627789 

0.0593851 

170 

12 

+0.9842860 

+0.9856041 

-40 

-0.1290474 

-0.1212045 

-233 

-0.0559868 

-0.0525846 

-165 

13 

0.9868480 

0.9880176 

36 

0.1133528 

0.1054930 

240 

0.0491784 

0.0457687 

160 

14 

0.9891130 

0.9901342 

32 

0.0976255 

0.0897513 

247 

0.0423555 

0.0389394 

155 

15 

0.9910811 

0.9919538 

27 

0.0818705 

0.0739840 

254 

0.0355203 

0.0320989 

150 

16 

0.9927522 

0.9934764 

22 

0.0660922 

0.0581958 

261 

0.0286750 

0.0252494 

145 

17 

+0.9941263 

+0.9947022 

-17 

-0.0502953 

-0.0423913 

-268 

-0.0218218 

-0.0183928 

-141 

18 

0.9952038 

0.9956312 

12 

0.0344843 

0.0265751 

275 

0.0149624. 

0.0115310 

136 

19 

0.9959843 

0.9962635 

6 

0.0186641 

-0.0107516 

281 

0.0080986 

-0.0046658 

131 

20 

0.9964685 

0.9965995 

-  1 

-0.0028383 

+0.0050751 

288 

-0.0012325 

+0.0022007 

126 

21 

0.9966565 

0.9966394 

+  5 

+0.0129883 

0.0209006 

294 

+0.0056339 

0.0090666 

122 

22 

+0.9965484 

+0.9963832 

+10 

+0.0288116 

+0.0367206 

-301 

+0.0124987 

+0.0159299 

-117 

23 

0.9961441 

0.9958309 

16 

0.0446270 

0.0525305 

307 

0.0193600 

0.0227888 

112 

24 

0.9954436 

0.9949826 

22 

0.0604303 

0.0683260 

313 

0.0262160 

0.0296414 

107 

25 

0.9944473 

0.9938386 

28 

0.0762172 

0.0841028 

319 

0.0330648 

0.0364857 

102 

26 

0.9931558 

0.9923995 

34 

0.0919826 

0.0998556 

325 

0.039904 1 

0.0433196 

97 

27 

+0.9915694 

+0.9906656 

+40 

+0.1077220 

+0.1155805 

-331 

-»0.04673I9 

+0.0501409 

-  92 

28 

0.9896883 

0.9886371 

46 

0.1234308 

0.1312723 

337 

0.0535462 

0.0569477 

87 

29 

0.9875125 

0.9863143 

53 

0.1391043 

0.1469265 

342 

0.0603451 

0.0637381 

81 

30 

0.9850426 

0.9836977 

59 

0.1547381 

0.1625386 

348 

0.0671266 

0.0705102 

76 

31 

0.9822795 

0.9807883 

66 

0.1703275 

0.1781038 

353 

0.0738887 

0.0772618 

70 

32 

+0.9792241 

+0.9775872 

+73 

+0.1858673 

+0.1936168 

-358 

+0.0806292 

+0.0839906 

-  64 

33  +0.9758777 

+0.9740956 

+80 

+0.2013522  +0.2090726 

-363 

+0.0873461 

+0.0906950 

-  58 
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FOB  GREENWICH  MEAN  NOON  AND  MIDNIGHT. 

X 

to 

Y 

to 

! 

z 

I*** 
Apr,  1 

Tratl^iMs. 

Ef*x«f 
Jam.: 

Eq'xof 
Jtt.1. 

Jaa.0. 

i 

W—%.       |  MUmtjkt 

Mmm. 

Wmm. 

J&W0U. 

JTm. 

Wmm. 

Midm+L 

i 

40*0792341 

40.0775872 

4  73 

40.1858673 

+6.1036168 

-358 

40.0800299 

+0.0839908 

t 
-64 

2 

0.0753777 

0,0740056 

80 

0.2013522 

0.9090726 

363 

0.0873461 

0.0900990 

58 

% 

0,9792412 

0.0703145 

87 

0.2167777 

0.9944666 

368 

0.0940379 

0.0973994 

59 

4 

0,00*1157 

0.0602451 

04 

0.9321389 

0.9397040 

373 

0.1007004 

0.1040909 

47 

5 

0,0641020 

0.0618888 

101 

0.2474312 

0.9550501 

378 

0.1073338 

0.1106386 

41 

6 

40,0500035 

40.0572474 

4109 

+0.9026499 

+0.9709302 

-383 

40.1139353 

40.1179234 

-36 

7 

0.0549204 

0.0593231 

116 

0.2777902 

0.2853994 

388 

0.1905099 

0.1937734 

31 

H 

0,0407550 

0,0471 181 

124 

0.9928471 

0.3003*30 

393 

0.1970346 

0.1309864 

95 

0 

0.0444111 

0,0416346 

132 

0.3078162 

0.3159665 

398 

0.1335284 

0.1367606 

90 

10 

0.0387890 

0,0358744 

140 

0.3226932 

0.3300959 

402 

0.1399893 

0.1431938 

14 

11 

40,0328912 

40.0298396 

4148 

+0.3374739 

+0.3448971 

-407 

40.1463946 

40.1495846 

-  9 

19 

0.0907190 

0.9235325 

156 

0.3591544 

0.3594558 

411 

0.1597636 

0.1559319 

-  3 

13 

0.0202777 

0,0160556 

164 

0.3667304 

0.3739779 

416 

0.1590674 

0.1699317 

+  3 

14 

0.9136673 

0.9101121 

173 

0.3811978 

0.3883895 

420 

0.1653641 

0.1684843 

9 

15 

0.9065910 

0.9030039 

181 

0.3956528 

0.4096869 

424 

0.1715990 

0.1746873 

14 

10 

40.8993512 

40.8956333 

4190 

+0.4097916 

+0.4168663 

-428 

+0.1777696 

40.1808391 

+  20 

17 

0.8918509 

0.8880096 

199 

0.4939106 

0.4309240 

432 

0.1638953 

0.1869381 

96 

10 

0.8840903 

0.8801149 

208 

0.4379069 

0.4448566 

435 

0.1899673 

0.1929827 

32 

19 

0.8760740 

0.8710705 

217 

0.4517748 

0.4586604 

438 

0.1959841 

0.1989713 

38 

30 

0.8678035 

0.8035738 

226 

0.4655129 

0.4723318 

441 

0.9019449 

0.9049093 

43 

91 

40.8599819 

40.8549905 

+235 

+0.4791167 

+0.4858670 

-444 

+0.9078458 

40.9107749 

+  49 

92 

0.8505096 

0.8400310 

245 

0.4925823 

0.4992622 

447 

0.2136874 

0.9165659 

55, 

93 

0.8414910 

0.8308899 

254 

0.5059060 

0.5125136 

450 

0.2194673 

0.9923336 

61 

94 

0.8392281 

0.8975057 

264 

0.5190843 

0.5256178 

452 

0.2251838 

0.9980178 

67 

95 

0.8927233 

0.8178809 

273 

0.5321136 

0.5385711 

455 

0.2308354 

0.9336364 

73 

96 

40.8129791 

+0.8080181 

4283 

+0.5449900 

+0.5513696 

-457 

+0.2364206 

+0.9391878 

+  79 

97 

0.8029982 

0.7979900 

293 

0.5577095 

0.5640093 

459 

0.2419378 

0.9446703 

85 

98 

0.7927835 

0.7875893 

303 

0.5702684 

0.5764865 

461 

0.2473852 

0.9500893 

91 

99 

0.7823377 

0.7770991 

313 

0.5826630 

0.5887974 

463 

0.2527613 

0.9554991 

97 

30 

0.7716639 

0.7009495 

323 

0.5948894 

0.6009382 

464 

0.9580645 

0.9606889 

103 

May  1 

40.7607654 

40.7559330 

4333 

+0.6069436 

+0.6129049 

-465 

+0.9639931 

+0.9658789 

+109 

9 

0.7496458 

0.7440049 

343 

0.6188218 

0.6246939 

466 

0.9684454 

0.9709925 

115 

3 

0.7383087 

0.7395597 

353 

0.6305207 

0.6363019 

467 

0.9735199 

0.2760276 

121 

4 

0.7207577 

0.7909030 

364 

0.6420369 

0.6477255 

468 

0.9785153 

0.2809828 

197 

5 

0.7149962 

0.7090370 

374 

0.6533670 

0.6589612 

468 

0.9834301 

0.2858568 

133 

6 

+0.7030979 

40.0909074 

+385 

+0.6645074 

+0.6700057 

-468 

40.9889629 

+0.9906481 

+139 

7 

0.6908567 

0.0840903 

396 

0.6754552 

0.6808559 

468 

0.9930192 

0.2953559 

145 

8 

0.6784868 

0.0792987 

407 

0.6869079 

0.6915089 

468 

0.2976767 

0.9999768 

152 

9 

0.6659996 

0.0595090 

418 

0.6967606 

0.7019690 

468 

0.3029559 

0.30451 18 

158 

10 

0.6531683 

0.0467919 

429 

0.7071195 

0.7192191 

467 

0.3067464 

0.3089589 

165 

11 

40.6409978 

+0.6336891 

+440 

+0.7179609 

+0.7999567 

-467 

+0.3111491 

+0.3133169 

+171 

19 

0.6971050 

0.6904766 

451 

0.7979013 

0.7320936 

466 

0.3154692 

0.3175849 

178 

13 

0.61380%) 

0.6070878 

469 

0.7369335 

0.7417904 

465 

0.3196847 

0.3917618 

184 

14 

0.6003985 

0.5935267 

474 

0.7464544 

0.7511348 

464 

0.3238157 

0.3958466 

191 

15 

0.5866898 

0.5797973 

485 

0.7557618 

0.7603348 

462 

0.3978540 

0.3998389 

197 

16 

40.5798707 

40.6659036 

+497 

+0.7648537 

+0.7693189 

-460 

+0.3317987 

+0.3337357 

+903 

17 

+0.5588969 

40.5518494 

+506 

+0.7737980 

+0.7780898 

-458 

+0.3356488 

+0.3375381 

+909 
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FOR  GREENWICH  MEAN  NOON  AND  MIDNIGHT. 

Date. 

X 

True  Equinox. 

Bednc. 

to 

Mean 

Eq'zof 

Jan.  ii. 

Y 

True  Equinox. 

Redoc. 

to 

Mean 

Eq'zof 

Jan.  0 

z 

True  Eqninoz. 

Rednc. 

to 

Mean 

Eq'zof 

Jan.  0. 

Neon. 

Midnight. 

Noon. 

Noon. 

Midnight 

Noon. 

Noon. 

Midnight. 

Noon. 

M*y  17 

+0.5588962 

+0.5518494 

+508 

+0.7737280 

+0.7780828 

-458 

+0.3356488 

+0.3375381 

+209 

18 

0.5447633 

0.5376387 

520 

0.7823824 

0.7866264 

455 

0.3394033 

0.3412445 

216 

19 

0.5304758 

0.5232752 

531 

0.7908148 

0.7949469 

452 

0.3430612 

0.3446538 

222 

20 

0.5160375 

0.5087627 

543 

0.7990230 

0.8030423 

449 

0.3466217 

0.3483653 

228 

21 

0.5014519 

0.4941051 

555 

0.8070048 

0.8109102 

446 

0.3500839 

0.3517780 

234 

22 

+0.4867231 

+0.4793064 

+566 

+0.8147581 

+0.8185483 

-442 

+0.3534470 

+0.3550910 

+940 

23 

0.4718553 

0.4643707 

578 

0.8222806 

0.8259546 

438 

0.3567098 

0.3583033 

246 

24 

0.4568526 

0.4493019 

589 

0.8295701 

0.8331268 

433 

0.3596714 

0.3614140 

252 

25 

0.4417187 

0.4341038 

601 

0.8366245 

0.8400629 

429 

0.3629310 

0.3644223 

258 

26 

0.4264575 

0.4187805 

612 

0.8434419 

0.8467610 

424 

0.3658878 

0.3673272 

264 

27 

+0.4110733 

+0.4033365 

+624 

+0.8500201 

+0.6532188 

-419 

+0.3687407 

+0.3701279 

+270 

28 

0.3955707 

0.3877763 

635 

0.8563569 

0.8594341 

413 

0.3714888 

0.3728234 

277 

29 

0.3799541 

0.3721046 

647 

0.8624501 

0.8654048 

407 

0.3741314 

0.3754130 

283 

30 

0.3642283 

0.3563260 

658 

0.8682978 

0.8711290 

401 

0.3766677 

0.3778958 

289 

31 

0.3483981 

0.3404453 

669 

0.8738982 

0.8766050 

395 

0.3790969 

0.3802710 

295 

June  1 

+0.3324682 

+0.3244673 

+680 

+0.8792494 

+0.8818310 

-388 

+0.3814180 

+0.3825378 

+302 

2 

0.3164433 

0.3083966 

692 

0.8843498 

0.8868066 

381 

0.3836304 

0.3846958 

308 

3 

0.3003280 

0.2922381 

703 

0.8891981 

0.8915274 

374 

0.3857338 

0.3867444 

314 

4 

0.2841272 

0.2759964 

714 

0.8937931 

0.8959953 

366 

0.3877275 

0.3886829 

320 

5 

0.2678465 

0.2596780 

725 

0.8981336 

0.9002081 

358 

0.3896108 

0.3905109 

327 

6 

+0.2514911 

+0.2432868 

+736 

+0.9022185 

+0.9041649 

-350 

+0.3913834 

+0.3922279 

+333 

7 

0.2350656 

0.2268279 

747 

0.9060469 

0.9078648 

341 

0.3930448 

0.3938335 

339 

8 

0.2185746 

0.2103061 

758 

0.9096180 

0.9113069 

332 

0.3945946 

0.3953275 

345 

9 

0.2020230 

0.1937261 

768 

0.9129311 

0.9144907 

323 

0.3960326 

0.3967095 

352 

10 

0.1854159 

0.1770930 

778 

0  9159857 

0.9174159 

313 

0.3973584 

0.3979792 

358 

11 

+0.1687583 

+0.1604117 

< 

+788 

+0.9187815 

+0.9200824 

-303 

+0.3985719 

+0.3991365 

+364 

-   12 

0.1520545 

0.1436866 

798 

0.9213185 

0.9224898 

293 

0.3996730 

0.4001813 

370 

13 

0.1353088 

0.1269220 

808 

0.9235962 

0.9246377 

282 

0.4006615 

0.4011135 

376 

14 

0.1185265 

0.1101227 

818 

0.9256142 

0.9265257 

271 

0.4015372 

0.4019328 

382 

15 

0.1017114 

0.0932933 

827 

0.9273722 

0.9281536 

259 

0.4023000 

0.4026390 

388 

16 

+0.0648687 

+0.0764382 

+836 

+0.9288698 

+0.9295210 

-248 

+0.4029497 

+0.4032321 

+394 

17 

0.0680022 

0.0595614 

845 

0.9301069 

0.9306277 

236 

0.4034863 

0.4037120 

400 

18 

0.0511)62 

0.0426673 

854 

0.9310832 

0.9314735 

224 

0.4039095 

0.4040786 

406 

19 

0.0342153 

0.0257607 

862 

0.9317985 

0.9320581 

211 

0.4042193 

0.4043317 

412 

20 

0.0173040 

+0.0088459 

871 

0.0322524 

0.9323813 

198 

0.4044157 

0.4044713 

418 

21 

+0.0003868 

-0.0080726 

+879 

+0.9324447 

+0.9324427 

-164 

+0.4044986 

+0.4044974 

+424 

22 

-0.0165317 

0.0249901 

887 

0.9323752 

0.9322422 

170 

0.4044678 

0.4044098 

430 

23 

0.0334472 

0.0419023 

894 

0.9320437 

0.9317796 

156 

0.4043233 

0.4042084 

436 

24 

0.0503550 

0.0588044 

902 

0.9314499 

0.9310545 

142 

0.4040650 

0.4038932 

442 

25 

0.0672591 

0.0756913 

909 

0.9305934 

0.9300666 

127 

0.4036929 

0.4034642 

447 

26 

-0.0841275 

-0.0925581 

+916 

+0.929474 1 

+0.9288159 

-112 

+0.4032070 

+0.4029213 

+453 

27 

0.1009825 

0.1094001 

922 

0.9280920 

0.9273026 

97 

0.4026071 

0.4022645 

458 

28 

0.1178103 

0.1262125 

929 

0.9264475 

0.9255270 

82 

0.4018934 

0.4014941 

464 

29 

0.1346060 

0.1429902 

935 

0.9245409 

0.9234895 

66 

0.4010663 

0.4006103 

469 

30 

0.1513645 

0.1597281 

941 

0.9223725 

0.9211904 

50 

0.4001258 

0.3996132 

475 

31 

-0.1680805 

-0.1764208 

+946 

+0.9199428 

+0.9186303 

-  34 

+0.3990721 

+0.3985030 

+480 

32 

-0  1847486 

-0.1930631 

+951 

+0.9172525 

+0.9158100 

-  18 

+0.3979055 

+0.3972801 

+485 
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FOR  GREENWICH  MEAN  NOON  AND  MIDNIGHT. 

Date. 

X 

True  Equinox. 

Red  no. 

to 

Mean 

Kq'xof 

Jan.0. 

Y 

True  Equinox. 

Reduc. 

to 

Mean 

Kq'xof 

Jan.0. 

z 

True  Equinox. 

Redoo. 

to 
Mean 
Eq'xof 
Jan.0.  ! 

Noon. 

Midnight 

Noon. 

Noon. 

Midnight. 
+0.9186303 

Noon. 

Noon. 

Midnight. 

Noon. 

July  1 

-0.1680805 

-0.1764208 

+946 

+0.91994-^8 

-  34 

+0.3990721 

+0.3965030 

+480 

2 

0.1847486 

0.1930631 

951 

0.9172525 

0.9158100 

18 

0.3979055 

0.3972801 

485 

3 

0.2013638 

0.2696500 

956 

0.9143025 

0.9127304 

-  1 

0.3966264 

0.3959449 

490 

1 

4 

0.2179213 

0.2261770 

960 

0.9110937 

0.9093926 

+  16 

0.3952352 

0.3944978 

495 

5 

0.2344167 

0.2426396 

964 

0.9076273 

0.9057979 

33 

0.3937323 

0.3929392 

500 

i 

6 

-0.2508452 

-0.2590327 

+968 

+0.9039046 

+0.9019476 

+  50 

+0.3921182 

+0.3912697 

+505 

7 

0.2672015 

0.275351 1 

971 

0.8999269 

0.8978429 

68 

0.3903935 

0.3894898 

509: 

8 

0.2834807 

0.2915900 

974 

0.8956956 

0.8934853 

86 

0.3885586 

0.3876002 

514  J 

9 

0.2996782 

0.3077450 

977 

0.8912122 

0.8888766 

104 

0.3866143 

0.3856015 

518 

10 

0.3157896 

0.3238118 

979 

0.8864786 

o.8840i  as 

122 

0.3845614 

U.ooiMSWo 

524 ! 

1.1 

-0.3318107 

-0.3397862 

+981 

+0.8814965 

+0.8789127 

+140 

+0.3824005 

+0.3812798 

+-528 

12 

0.3477375 

0.3556642 

982 

0.8762673 

0.8735605 

158 

0.3801323 

0.3789582 

533 

i 

13 

0.3635658 

0.3714417 

983 

0.8707925 

0.8679635 

177 

0.3777574 

0.3765302 

637 

14 

0.3792313 

0.3871143 

984 

0.8650738 

0.8621235 

196 

0.3752764 

0.3739965 

542 

15 

0.3949099 

0.4026779 

984 

0.8591127 

0.8560419 

215 

0.3726902 

0.3713580 

546 

i 

16 

-0.4104175 

-0.4181285 

+984 

+0.8529109 

+0.8497204 

+234 

+0.3699996 

+0.3686154 

+551 

17 

0.4258100 

0.4334619 

983 

0.8464702 

0.8431608 

253 

0.3672052 

0.3657693 

555! 

18 

0.4410834 

0.4486742 

982 

0.8397921 

0.8363645 

272 

0.3643077 

0.3628205 

559 

19 

0.4562336 

0.4637613 

980 

0.8328781 

0.8293331 

292 

0.3613077 

0.3597696 

563 

20 

0.4712565 

0.4787189 

978 

0.8257297 

0.8220682 

311 

0.3582061 

0.3566175 

567 

?1 

-0.4861479 

-0.4935430 

+975 

+0.8183487 

+0.8145716 

+331 

+0.3550036 

+0.3533649 

+571 

22 

0.5009037 

0.5082296 

972 

.0.8107369 

0.8068450 

351 

0.3517011 

0.3500125 

575 

23 

0.5155198 

0.5227740 

969 

0.8028960 

0.7988901 

371 

0.3482992 

0.3465612 

578 ; 

24 

0.5299919 

0.5371728 

965 

0.7948276 

0.7907087 

391 

0.3447988 

0.34301 18 

582 

25 

0.5443157 

0.5514206 

961 

0.7865336 

0.7823026 

411 

0.3412006 

0.3393651 

585 

26 

-0.5584866 

-0.5655133 

+956 

+0.7780159 

+0.7736739 

+431 

+0.3375056 

+0.3356221 

+589 

27 

0.5725001 

0.5794465 

951 

0.7692768 

0.7648250 

451 

0.3337148 

0.3317837 

592 . 

28 

0.5863519 

0.5932158 

945 

0.7603187 

0.7557583 

471 

0.3298291 

0.3278509 

595 

29 

0.6000377 

0.6068170 

939 

0.7511441 

0.7464764 

491 

0.3258495 

0.3236248 

598 

30 

0.6135532 

0.6202458 

933 

0.7417555 

0.7369818 

511 

0.3217773 

0.3197067 

601 

31 

-0.6268942 

-0.6334980 

+926 

+0.7321556 

+0.7272774 

+531 

+0.3176135 

+0.3154976 

+604 

Aug.  1 

0.6400567 

0.6465697 

919 

0.7223473 

0.7173659 

551 

0.3133593 

0.3111987 

607 

2 

0.6530367 

0.6594569 

911 

0.7123334 

0.7072504 

571 

0.3090160 

0.3068114 

610! 

3 

0.6658301 

0.6721556 

903 

0.7021171 

0.696934 1 

591 

0.3045849 

0.3023370 

613 

4 

0.6784330 

0.6846619 

894 

0.6917016 

0.6864202 

610 

0.3000674 

0.2977767 

615 

5 

-0.6908418 

-0.6969723 

+885 

+0.6810902 

+0.6757120 

+630 

+0.2954648 

+0.2931320 

+618 

6 

0.7030529 

0.7090834 

875 

0.6702860 

0.6648126 

649 

0.2907784 

0.2884043 

620 

7 

0.7150632 

0.7209921 

865 

0.6592921 

0.6537252 

669 

0.2860096 

0.2835948 

622 

8 

0.7268695 

0.7326952 

854 

0.6481120 

0.6424534 

688 

0.2611598 

0.2787051 

624 

9 

0.7384686 

0.7441894 

843 

0.6367494 

0.6310006 

707 

0.2762307 

0.2737368 

626 

10 

-0.7498571 

-0.7554715 

+632 

+0.6252074 

+0.6193699 

+726 

+0.2712236 

+0.2686912 

+628 

11 

0.7610320 

0.7665385 

820 

0.6134888 

0.6075644 

745 

0.2661398 

0.2635696 

630 

12 

0.7719905 

0.7773877 

808 

0.6015970 

0.5955873 

764 

0.2609808 

0.2583735 

631 

13 

0.7827298 

0.7880162 

795 

0.5895354 

0.5834420 

783 

0.2557480 

0.2531043 

633 

14 

0.7932468 

0.7984212 

782 

0.5773074 

0.5711319 

801 

0.2504428 

0.2477635 

634 

15 

-0.8035389 

-0.8085998 

+769 

+0.5649160 

+0.5586599 

+819 

+0.24506C6 

+0.2423524 

+635 

16 

-0.8136035 

-0.8185495 

+755 

+0.5523640 

+0.5460288 

+837  +0.2396209 

+0.2368724 

+636 1 

so?j>  co-ofljDLsmras.  ts$&. 
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112 
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Oi^M^ 

(VJ^ 

19 

I.00I9&I5      1.0023419 

88 
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I**! 

9,024  W 1 

^*2U^»? 

wM 

20 

-1.0026259   -1.0028367 

+  64 

+0.0412481 

+0.0333^2 

+  l*<8 

+<Mm*>\M 

iO,01445W 

ifm 

21 

1.0029739 '     1.0030377 

40 

0.0255254 

0.0176tUKi 

1295 

MIIUTI9 

0  1H»?t^M 

hits 

02 

1.0030277 

1.00-29441 

+  16 

+0.0097934 

+0.0019254 

1301 

>UJHM\M7tl 

t0,lHHU*34« 

Wl 

23 

1.0027866 

1.0025555 

-    9 

-0.0059434 

-0.0138118 

ima 

.0,0025?9H1 

^0t0ll59MI6 

MHi 

24 

1.0022504 

1.0018716 

33 

0.0216798 

0.02954U1 

1313 

O.mHMtMa 

U.UI^Mia 

Mil 

25 

-1.0014189 

-1.0008923 

-  58 

-0.0374105 

-0.0452723 

+iaiH 

-0,0162279 

-0,IMU63iMI 

i*M 

26 

1.0002919 

0.9990174 

83 

0.0531307 

0.0609855 

1323 

0,02viiMUH 

0,020^40 

m  ' 

27 

0.9988691 

0.9980466 

108 

0.0688359 

0.0760813 

1227 

0,02tlH592 

0,lM;Wii*M 

M6| 

28 

0.9971503 

0.9961800 

133 

0.0845212 

0.0)123547 

1331 

OIKUKlti.lll 

U,040mi0|l 

Ml 

29 

0.9951358 

0.9940180 

158 

0.1001814 

0.1080004 

I3:t5 

0,04345iiO 

0,040N477 

6!tn 

30 

-0.9928263 

-0.9915612 

-183 

'-0.1158112 

-0.1236139 

413:18 

-O.OMMWU) 

-O.oft.tu^H 

♦629 

31 

-0.9902224 

-0.9888104 

-208 

-0.1314058 

-0.1391884 

4-1341 

.0,0570009 

-O,O60;i970 

♦5211 

270 


SUN'S  CO-ORDINATES,   1886. 


FOR  GREENWICH  MEAN  NOON  AND  MIDNIGHT. 

Date. 

X 

True  Bqainoz. 

Beduo. 

to 

Mean 

Eq'xof 

Jan.  0. 

Y 

Trne  Equinox. 

Redoo. 

to 

Mean 

Eq'xof 

Jan.  0. 

z 

Trne  Equinox. 

Redne. 

to   1 

Mean 

Eq'xof: 

Jan.0. 

Noon. 

Midnight 

Noon. 

Noon. 

Midnight. 
-0.1391684 

Noon. 
+1341 

Noon. 
-0.0570009 

Midnight. 

Noon. 

Oct.   1 

-0.9902224 

-0.9888104 

-  208 

-0.1314058 

-0.0603770 

+523 

2 

0.9873249 

0.9857664 

233 

0.1469604 

0.1547212 

1344 

0.0637486 

0.0671153 

517! 

• 

3 

0.9841348 

0.9824303 

259 

0.1624701 

0.1702067 

1346 

0.0704770 

0.0738333 

511 

4 

0.9806531 

0.9788032 

284 

0.1779302 

0.1856403 

1347 

0.0771841 

0.08*5290 

504 

5 

0.9768809 

0.97488BI 

310 

0.1933362 

0.2010175 

1248 

0.0838678 

0.0872003 

497 

6 

-0.9728191 

-0.9706800 

-335 

-0.2086836 

-0.2163339 

+1349 

-0.0905261 

-0.0938452 

+491 

7 

0.9684690 

0.9661864 

361 

0.2239678 

0.2315848 

1349 

0.0971571 

0.1004618 

484 

8 

0.9638323 

0.9614070 

386 

0.2391842 

0.2467656 

1349 

0.1037588 

0.1070480 

477 

9 

0.9589106 

0.9563433 

412 

0.2543283 

0.2618720 

1348 

0.1103292 

0.1136020 

470 

10 

0.9537052 

0.9509965 

437 

0.2693959 

0.2768999 

1347 

0.1168664 

0.1201220 

463 

11 

-0.9482173 

-0.9453679 

-  463 

-0.2843832 

-0.2918454 

+1346 

-0.1233687 

-0.1266062 

+455 

12 

0.9424485 

0.9394592 

488 

0.2992860 

0.3067042 

1344 

0.1298343 

0.1330526 

447 

13 

0.9364005 

0.9332719 

514 

0.3140997 

0.3214718 

1342 

0.1362611 

0.1394594 

439 

14 

0.9300742 

0.9268071 

540 

0.3288201 

0.3361442 

1340 

0.1426473 

0.1458247 

431 

15 

0.9234709 

0.9200660 

566 

0.3434433 

0.3507174 

1337 

0.1489912 

0.1521468 

423 

16 

-0.9165923 

-0.9130503 

-  591 

-0.3579655 

-0.3651873 

+1334 

-0.1552911 

-0.1584239 

+415 

17 

0.9094401 

0.9057619 

617 

0.3723822 

0.3795494 

1330 

0.1615449 

0.1646539 

406 

lb 

0.9020160 

0.8982025 

642 

0.3866685 

0.3937990 

1326 

0.1677507 

0.1708350 

397 

19 

0.8943217 

0.8903737 

668 

0.4008800 

0.4079316 

1321 

0.1739067 

0.1769654 

.  388 

20 

0.8863587 

0.8822768 

693 

0.4149527 

0.4219432 

1316 

0.1800111 

0.1830433 

379 

21 

-0.8781284 

-0.8739135 

-  719 

-0.4289023 

-0.4358295 

+1311 

-0.1860620 

-0.1890667 

+370 

22 

0.8696326 

0.8652859 

744 

0.4427242 

0.4495859 

1306 

0.1920574 

0.1950336 

361 

23 

0.8608738 

0.8563960 

770 

0.4564137 

0.4632076 

1300 

0.1979953 

0.2009421 

351 

24 

0.8518546 

0.8472481 

795 

0.4699664 

0.4766901 

1294 

0.2038738 

0.2067903 

342 

25 

0.8425774 

0.8378428 

821 

0.4833777 

0.4900290 

1287 

0.2096911 

0.2125762 

332 

26 

-0.8330445 

-0.828 I&31 

-  846 

-0.4966431 

-0.5032198 

+1280 

-0.2154452 

-0.2182980 

+322 

27 

0.8232586 

0.8182718 

872 

0.5097583 

0.5162581 

1272 

0.2211342 

0.2239538 

312 

28 

0.8132297 

0.8081120 

897 

0.5227188 

0.5291395 

1264 

0.2267563 

0.2295416 

302 

29 

0.8029397 

0.7977066 

922 

0.5355199 

0.5418596 

1255 

0.2323095 

0.2350597 

292 

30 

0.7924128 

0.7870590 

947 

0.5481578 

0.5544143 

1246 

0.2377919 

0.2405061 

282 

31 

-0.7816454 

-0.7761727 

-  972 

-0.5606284 

-0.5667996 

+1237 

-0.2432018 

-0.2458792 

+271 

Nov.  1 

0.7706410 

0.7650511 

997 

0.5729275 

0.5790115 

1227 

0.2485376 

0.2511772 

261 

2 

0.7594032 

0.7536979 

1021 

0.5850513 

0.5910463 

1217 

0.2537975 

0.2563985 

250 

3 

0.7479355 

0.7421166 

1046 

0.5969961 

0.6029003 

1206 

0.2589798 

0.2615414 

239 

4 

0.7362415 

0.7303108 

1070 

0.6087584 

0.6145700 

1195 

0.2640829 

0.2666044 

228 

5 

-0.7243249 

-0.7182842 

-1095 

-0.6203347 

-0.6260520 

+1183 

-0.2691054 

-0.2715860 

+217 

6 

0.7121893 

0.7000406 

1119 

0.6317215 

0.6373429 

1171 

0.2740458 

0.2764848 

206 

7 

0.6998385 

0.6935837 

1143 

0.6429156 

0.6484394 

1159 

0.2789026 

0.2812992 

195 

8 

0.6872764 

0.6809173 

1167 

0.6539138 

0.6593385 

1146 

0.2836743 

0.2860278 

183 

9 

0.6745065 

0.6680448 

1191 

0.6647130 

0.6700371 

1133 

0.2881)595 

0.2906693 

172 

10 

-0.6615323 

-0.6549699 

-1214 

-O.6753I0I 

-0.6805319 

+  1119 

-0.2929569 

-0.2952223 

+160 

11 

0.6463576 

0.6416963 

1238 

0.6867018 

0.6908197 

1105 

0.2974651 

0.2996854 

148 

12 

0.6349862 

0.6282278 

1261 

0.6958851 

0.7008977 

1090 

0.3018828 

0.3040573 

136 

13 

0.6214215 

0.6145678 

1284 

0.7058572 

0.7107631  |  1075 

0.3062087 

0.3083367 

124 

14 

0.6076670 

0.6007198 

1306 

0.7156150 

0.7204126 

1059 

0.3104413 

0.3125223 

112 

15 

-0.5937264 

-0.5866876 

-1329 

-0.7251553 

-0.7298430  +1043 

-0.3145794  J  -0.3166127 

+100 

16 

-0.5796035 

-0.5724760 

-1351 

-0.7344750 

-0.7390512 !  +1027 

-0.3186218!  -0.3206067 

+  88j 

SUN'S  CO-ORDINATES,   1886. 


271 


FOR  GREENWICH  MEAN  NOON  AND  MIDNIGHT. 

Date. 

X 

True  Equinox. 

Bedno. 

to 

Mean 

Eq'xof 

Jan.  0. 

Y 

True  Equinox. 

Radnc. 

to 

Mean 

Eq'xof 

Jan.  0. 

z 

True  Equinox. 

Redno. 

to 
Mean 

Eq'xof 
Jan.  0. 

Noon. 

Midnight. 

Noon. 

Noon. 

Midnight 

Noon. 

Noon. 

Midnight. 

Noon. 

Nor.  16 

-0.5796035 

-0.5724750 

-1351 

-0.7344750 

-0.7390512 

+  1027 

-0.3186218 

-0.3206067 

+  88 

17 

0.5653021 

0.5580860 

1373 

0.7435711 

0.7480343 

1010 

0.3225672 

0.3245031 

76 

18 

0.5508265 

0.5435247 

1395 

0.7524405 

0.7567892 

993 

0.3264141 

0.3283003 

63 

19 

0.5361807 

0.5287953 

1417 

0.7610802 

0.7653128 

976 

0.3301612 

0.3319970 

51 

20 

0.5213688 

0.5139019 

1438 

0.7694868 

0.7736016 

958 

0.3338072 

0.3355919 

38 

21 

-0.5063950 

-0.4988489 

-1459 

-0.7776570 

-0.7816525 

+  939 

-0.3373508 

-0.3390838 

+  25 

22 

0.4912639 

0.4836409 

1480 

0.7855877 

0.7894625 

920 

0.3407907 

0.3424715 

+  12 

23 

0.4759802 

0.4682826 

1501 

0.7932764 

0.7970293 

901 

0.3441258 

0.3457537 

-   1 

24 

0.4605486 

0.4527788 

1521 

0.8007207 

0.8043503 

881 

0.3473549 

0.3469293 

14 

25 

0.4449737 

0.4371342 

1541 

0.8079178 

0.8114226 

861 

0.3504767 

0.3519971 

27 

26 

-0.4292605 

-0.4213539 

-1560 

-0.8148646 

-0.8182434 

+  840 

-0.3534902 

-0.3549560 

-  40 

27 

0.4134144 

0.4054433 

1579 

0.8215586 

0.8248102 

819 

0.3563941 

0.3578049 

53 

28 

0.3974407 

0.3894077 

1598 

0.8279977 

0.&3I 1209 

797 

0.3591876 

0.3605428 

06 

29 

0.3813446 

0.3732523 

1617 

0.8341797 

0.8371736 

775 

0.3618698 

0.3631690 

79 

30 

0.3651311 

0.3569821 

1635 

0.8401026 

0.8429664 

752 

0.3644399 

0-3656826 

92 

Dec.  1 

-0.3488054 

-0.3406024 

-1653 

-0.8457648 

-0.8484975 

+  729 

-0.9668969 

-0.3680827 

-  105 

2 

0.3323731 

0.3241188 

1671 

0.8511644 

0.8537653 

705 

0.3692400 

0.3703686 

119 

3 

0.3158397 

0.3075367 

1688 

0.8562999 

0.8567684 

681 

0.3714685 

0.3725396 

132 

•  4 

0.2992103 

0.2908613 

1705 

0.8611702 

0.8635055 

656 

0.3735819 

0.3745952 

145 

5 

0.2824900 

0.2740974 

1721 

0.8657739 

0.8679754 

631 

0.3755796 

0.3765349 

158 

6 

-0.2656837 

-0.2572499 

-1737 

-0.8701098 

-0.8721770 

+  606 

-0.377461 1 

-0.3783581 

-  172 

7 

0.2467964 

0.240324 1 

1753 

0.8741768 

0.8761092 

580 

0.3792258 

0.3800642 

185 

8 

0.2318336 

0.2233254 

1768 

0.8779739 

0.8797710 

554 

0.3808732 

0.3816528 

199 

9 

0.2148003 

0.2062587 

1783 

0.8815000 

0.8831612 

527 

0.3824030 

0.3831235 

212 

10 

0.1977013 

0.1891287 

1797 

0.8847541 

0.8862788 

500 

0.3838146 

0.3844759 

226 

11 

-0.1805413 

-0.1719401 

-1811 

-0.8877351 

-0.8891229 

+  472 

-0.3851076 

-0.3857095 

-  239 

12 

0.1633254 

0.1546981 

1824 

0.8904423 

0.8916929 

444 

0.3862816 

0.3868240 

253 

13 

0.1460588 

0.1374079 

1837 

0.8928748 

0.8939877 

416 

0.3873364 

0.3878190 

267 

14 

0.1287462 

0.1200742 

1850 

0.8950315 

0.8960060 

387 

0.3882715 

0.3886940 

281 

15 

0.1113924 

0.1027019 

1862 

0.8969115 

0.8977475 

358 

0.3890864 

0.3894486 

295 

16 

-0.0940028 

-0.0852963 

-1873 

-0.8985138 

-0.8992105 

+  329 

-0.3897806 

-0.3900825 

-  308 

17 

0.0765826 

0.0678627 

1884 

0.8998377 

0.9003951 

299 

0.3903541 

0.3905956 

322 

rs 

0.0591370 

0.0504065 

1894 

0.9008826 

0.9013002 

269 

0.3908068 

0.3909877 

335 

19 

0.0416716 

0.0329332 

1904 

0.9016478 

0.9019251 

238 

0.3911384 

0.3912584 

349 

20 

0.0241918 

-0.0154482 

1913 

0.9021322 

0.9022689 

208 

0.3913482 

0.3914073 

362 

21 

-0.0067028 

+0.0020433 

-1921 

-0.9023352 

-0.9023312 

+  177 

-0.3914360 

-0.3914341 

-  375 

22 

+0.0107897 

0.0195355 

1929 

0.9022567 

0.9021118 

146 

0.3914018 

0.3913389 

388 

23 

0.0282800 

0.0370225 

1936 

0.9018965 

0.9016106 

114 

0.3912155 

0.3911216 

401 

24 

0.0457623 

0.0544986 

1943 

0.9012544 

0.9008275 

82 

0.3909671 

0.3907821 

415 

25 

0.0632308 

0.0719580 

1949 

0.9003303 

0.8997626 

50 

0.3905665 

0.3903205 

428 

26 

+0.0806796 

+0.0893947 

-1954 

-0.8991245 

-0.8984162 

+  17 

-0.3900438 

-0.3897369 

-  441 

27 

0.0981027 

0.1068029 

1958 

0.8976375 

0.8967888 

-  16 

0.3893993 

0.3890314 

454 

28 

0.1154945 

0.1241768 

1962 

0.8958697 

0.8948808 

50 

0.3886331 

0.3882044 

467 

29 

0.1328492 

0.1415109 

1965 

0.8938218 

0.8926931 

83 

'0.3877454 

0.3872561 

480 

30 

0.1501613 

0.1587997 

1968 

0.8914947 

0.8902267 

117 

0.3867366 

0.3861870 

492 

31 

+0.1674254 

+0.1760378 

-1970 

-0r8888896 

-0.8874829 

-  151 

-0.3856072 

-0.3849975 

-  505 

32 

+0.1846360 

+0.1932195 

-1971 

-0.8860073 

-0.8844628 

-  185 

-0.3843577 

-0.3836881 

-  517 
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FOR  GREENWICH  MEAN  NOON  AND  MIDNIGHT. 

JANUARY. 

Day 

FEBRUARY. 

MARCH. 

of 

of 

of 

Month. 

True  Longitude. 

Latitude. 

Month. 

True  Longitude. 

Latitude. 

Month. 

True  Longitude. 

Latitude. 

O    /    // 

o   /   « 

Q        1         It 

O   /    /• 

_0    1         It 

o   /   u 

1.0 

238  25  22.2 

+4  43  12.5 

1.0 

284  5  6.9 

+4  36  28.7 

1.0 

292  51  43.5 

-H  15  10.3 

1.5 

244  37  35.7 

4  53  0.4 

1.5 

290  1  33.0 

4  20  12.1 

1.5 

298  46  17.9 

3  54  22.2 

2.0 

250  47  25.0 

4  59  18.2 

2.0 

295  57  ai 

4  1  8.2 

2.0 

304  40  23.3 

3  31  5.7 

2.5 

256  55  1.5 

5  2  5.6 

2.5 

301  52  6.8 

3  39  29.3 

2.5 

310  34  23.4 

3  5  34.1 

3.0 

263  0  35.2 

5  1  24.3 

3.0 

307  46  43.1 

3  15  28.6 

3.0 

316  28  4C.5 

2  38  1.9 

3.5 

269  4  14.7 

+4  57  17.9 

3.5 

313  41  10.2 

+ 2  49  20.7 

3.5 

322  23  35.0 

+2  8  44.4 

4.0 

275  6  8.2 

4  49  51.9 

4.0 

319  35  41.7 

2  21  21.1 

4.0 

328  19  25.4 

1  37  58.5 

4.5 

281  6  23.2 

4  39  13.6 

4.5 

325  30  31.6 

1  51  46.5 

4.5 

334  16  28.8 

1  6  1.9 

5.0 

287  5  7.8 

4  25  31.9 

5.0 

331  25  54.4 

1  20  54.5 

5.0 

340  15  1.2 

+0  33  13.6 

5.5 

293  2  30.7 

4  8  57.1 

5.5 

337  22  5.8 

0  49  3.4 

5.5 

346  15  17.1 

—0  0  6.4 

6.0 

298  58  42.3 

+3  49  41.1 

6.0 

343  19  23.0 

+ 0  16  32.2 

6.0 

352  17  30.1 

—0  33  37.3 

6.5 

304  53  54.2 

3  27  57.0 

6.5 

349  18  4.4 

—0  16  19.5 

6.5 

354  21  53.1 

1  6  57.3 

7.0 

310  48  20.3 

3  3  58.7 

7.0 

355  18  30.3 

0  49  11.6 

7.0 

4  28  38.6 

1  39  43.9 

7.5 

3t6  42  16.9 

2  38  1.0 

7.5 

1  21  2.9 

1  21  43.7 

7.5 

10  37  59.0 

2  11  34.5 

8.0 

322  36  3.1 

2  10  19.5 

8.0 

7  26  6.1 

1  53  34.8 

8.0 

16  50  6.4 

£  42  6.1 

8.5 

328  30  0.4 

+1  41  10.3 

8.5 

13  34  5.7 

-2  24  23.8 

8.5 

23  5  13.1 

-3  10  55.8 

9.0 

334  24  33.3 

I  10  49.9 

9.0 

19  45  28.4 

2  53  49.2 

9.0 

29  23  31.7 

3  37  40.8 

9.5 

340  20  9.7 

0  39  35.5 

9.5 

26  0  42.4 

3  21  29.1 

9.5 

35  45  14.9 

4  1  59.0 

10.0 

346  17  19.7 

+ 0  7  44.6 

10.0 

32  20  16.1 

3  47  1.3 

10.0 

42  10  35.9 

4  23  28.7 

10.5 

352  16  35.9 

—0  24  24.7 

10.5 

38  44  37.8 

4  10  3.6 

10.5 

48  39  47.6 

4  41  49.3 

11.0 

358  18  33.6 

—0  56  33.7 

11.0 

45  14  15.1 

—4  30  13.3 

11.0 

55  13  2.8 

—4  56  41.5 

11.5 

4  23  49.5 

1  28  23.0 

11.5 

51  49  33.0 

4  47  8.2 

11.5 

61  50  33.5 

5  7  47.4 

12.0 

10  33  1.4 

1  59  32.1 

12.0 

58  30  53.2 

5  0  26.2 

12.0 

68  32  30.6 

5  14  50.9 

12.5 

16  46  48.1 

2  29  39.8 

12.5 

65  18  33.1 

5  9  46.1 

12.5 

75  19  3.0 

5  17  3SB.1 

13.0 

23  5  47.3 

2  56  23.6 

13.0 

72  12  44.4 

5  14  48.5 

13.0 

82  10  17.1 

5  15  57.8 

13.5 

29  30  35.2 

—3  25  19.5 

13.5 

79  13  31.0 

—5  15  16.6 

13.5 

89  6  15.9 

—5  9  42.2 

14.0 

36  1  45.7 

3  50  2.7 

14.0 

86  20  48.1 

5  10  56.4 

14.0 

96  6  58.3 

4  56  47.3 

14.5 

4£  39  47.7 

4  12  7.1 

14.5 

93  34  20.9 

5  1  38.7 

14.5 

103  12  17.9 

4  43  13.7 

15.0 

49  25  4.4 

4  31  6.0 

15.0 

100  53  43.8 

4  47  20.5 

15.0 

110  22  2.6 

4  23  7.1 

15.5 

56  17  50.9 

4  46  32.4 

15f5 

106  18  20.2 

4  28  5.5 

15.5 

117  35  53.9 

3  58  38.9 

16.0 

63  18  12.8 

-4  58  0.4 

16.0 

115  47  22.4 

—4  4  5.1 

16.0 

124  53  26.3 

—3  30  7.2 

16.5 

70  26  4.3 

5  5  5.4 

16.5 

123  19  52.9 

3  35  39.2 

16.5 

132  14  7.2 

2  57  56.2 

17.0 

77  41  6.9 

5  7  26.5 

17.0 

130  54  46.1 

3  3  16.2 

17.0 

139  37  17.2 

2  22  36.4 

17.5 

85  2  48.2 

5  4  47.0 

17.5 

138  30  50.2 

2  27  32.3 

17.5 

147  2  10.5 

1  44  44.4 

18.0 

92  30  22.1 

4  56  56.7 

18.0 

146  6  51.0 

1  49  10.0 

18.0 

154  27  56.3 

1  5  1.9 

18.5 

100  2  50.0 

—4  43  53.1 

18.5 

153  41  33.3 

—1  8  56.9 

18.5 

161  53  40.1 

—0  24  13.8 

19.0 

107  39  1.6 

4  25  42.5 

19.0 

161  13  45.6 

—0  27  42.9 

19.0 

169  18  25.0 

+0  16  52,9 

19.5 

115  17  38.5 

4  2  40.5 

19.5 

168  42  21.5 

+ 0  13  41.3 

19.5 

176  41  14.1 

0  57  30.8 

20.0 

122  57  17.0 

3  35  12.0 

20.0 

176  6  22.6 

0  54  27.4 

20.0 

184  1  12.2 

1  36  54.6 

20.5 

130  36  32.1 

3  3  50.3 

20.5 

183  25  0.3 

1  33  50.9 

20.5 

191  17  28.0 

2  14  22.4 

21.0 

138  14  1.6 

—2  29  15.7 

21.0 

190  37  36.2 

+2  11  11.7 

21.0 

198  29  15.3 

+2  49  16.9 

21.5 

145  48  29.1 

1  52  13.2 

21.5 

197  43  43.0 

2  45  56.6 

21.5 

205  35  55.4 

3  21  6.7 

22.0 

153  18  47.4 

1  13  30.8 

22.0 

204  43  4.1 

3  17  38.6 

22.0 

212  36  56.8 

3  49  27.1 

22.5 

160  44  0.7 

— 0  33  56.5 

22.5 

211  35  32.8 

3  45  56.7 

22.5 

219  31  56.9 

4  13  59.5 

23.0 

168  3  25.0 

+0  5  43.3 

23.0 

218  21  11.9 

4  10  36.1 

23.0 

226  20  41.8 

4  34  31.4 

23.5 

175  16  29.2 

+0  44  45.5 

23.5 

225  0  11.9 

+4  31  27.2 

23.5 

233  3  6.4 

+4  50  56.2 

24.0 

182  22  54.5 

1  22  31.5 

24.0 

231  32  49.7 

4  48  24.7 

24.0 

239  39  13.4 

5  3  12.1 

24.5 

189  22  33.0 

1  58  27.8 

24.5 

237  59  27.7 

5  1  26.8 

24.5 

246  9  13.0 

5  11  21.1 

25.0 

196  15  26.7 

2  32  6.2 

25.0 

244  20  32.5 

5  10  35.0 

25.0 

252  33  22.0 

5  15  26.5 

25.5 

203  1  45.7 

3  3  3.6 

25.5 

250  36  33.3 

5  15  52.9 

25.5 

258  52  2.8 

5  15  42.1 

26.0 

209  41  46.6 

+3  31  2.3 

26.0 

256  48  1.6 

+5  17  25.7 

26.0 

265  5  42.2 

+5  12  11.3 

26.5 

216  15  50.8 

3  55  47.8 

26.5 

262  55  30.1 

5  15  19.8 

26.5 

271  14  50.7 

5  5  6.8 

27.0 

222  44  23.4 

4  17  10.0 

27.0 

268  59  31.3 

5  9  43.2 

27.0 

277  20  1.5 

4  54  39.9 

27.5 

2^9  7  51.3 

4  35  2.0 

27.5 

275  0  38.1 

5  0  44.4 

27.5 

283  21  49.7 

4  41  2.8 

28.0 

235  26  42.8 

4  49  19.4 

28.0 

280  59  22.1 

4  48  32.5 

28.0 

289  20  51.5 

4  24  27.8 

28.5 

241  41  26.3 

4  59  59.9 

28.5 

286  56  14.1 

4  33  17.6 

28.5 

295  17  43.6 

4  5  7.5 

29.0 

247  52  29.7 

+5  7  3.5 

29.0 

292  51  43.5 

+4  15  10.3 

29.0 

301  13  2.7 

+3  43  14.8 

29.5 

254  0  20.1 

5  10  31.5 

29.5 

298  46  17.9 

3  54  22.2 

29.5 

307  7  24.7 

3  19  3.0 

30.0 

260  5  22.9 

5  10  26.9 

30.0 

304  40  23.3 

3  31  5.7 

30.0 

313  1  24.6 

2  52  45.9 

30.5 

266  8  1.3 

5  6  54.0 

30.5 

310  34  23.4 

3  5  34.1 

30.5 

318  55  36.0 

2  24  37.9 

31.0 

272  8  39.0 

4  59  58.6 

31.0 
1  31.5 

316  28  40.5 

2  38  1.9 

31.0 

324  50  30.8 

1  54  54.0 

31.5 

278  7  34.6 

4-4  49  47.4 

322  23  35.0 

4-2  8  44.4 

31.5 

330  46  38.1 

4-1  23  50.5  1 
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FOR  GREENWICH  MEAN  NOON  AND  MIDNIGHT. 

D*7 

APRIL. 

Day 

MAT. 

Day 

JUNE. 

of 
Month. 

True  Longitude. 

Latitude. 

of 
Month. 

Trne  Longitude. 

Latitude. 

OX 

Month. 

True  Longitude. 

Latitude. 

O    1          II 

O        1         II 

O        1         II 

Q        1         II 

i 

O        1         II 

O        I         II 

1.0 

336  44  25.5 

+0  51  44.4 

1.0 

9  17  53.4 

—2  6  62.4 

1.0 

56  51  1.3 

—4  50  30.6 

1.5 

342  44  17.6 

+0  18  54.3 

1.5 

15  35  20.0 

2  36  42.2 

1.5 

63  46  10.2 

4  57  45.2 

2.0 

348  46  36.0 

—0  14  20.2 

2.0 

21  57  20.2 

3  4  54.0 

2.0 

70  46  11.6 

5  0  37.5 

2.5 

354  51  39.7 

0  47  38.3 

2.5 

28  24  1.3 

3  31  2.9 

2.5 

77  50  30.7 

4  58  56.1 

3.0 

0  59  44.5 

1  20  37.9 

-3.0 

34  55  24.6 

3  54  43.6 

3.0 

84  58  26.6 

4  52  35.0 

3.5 

7  11  2.9 

—1  52  56.0 

3.5 

41  31  25.5 

—4  15  31.4 

3.5 

92  9  14.0 

4  41  34.2 

4.0 

13  25  44.7 

2  24  8.5 

4.0 

48  11  54.4 

4  33  2.9 

4.0 

99  22  5.5 

4  26  0.6 

4.5 

19  43  56.3 

2  53  51.2 

4.5 

54  56  35.9 

4  46  56.8 

4.5 

106  36  13.4 

4  6  7.2 

5.0 

26  5  41.6 

3  21  39.4 

5.0 

61  45  10.1 

4  56  54.3 

5.0 

113  50  51.3 

3  42  13.2 

5.5 

32  31  1.8 

3  47  8.9 

5.5 

68  37  13.4 

5  2  40.1 

5.5 

121  5  16.6 

3  14  43.3 

6.0 

38  59  55.6 

—4  9  56.2 

6.0 

75  32  19.9 

--5  4  2.9 

6.0 

128  18  51.4 

—2  44  6.9 

6.5 

45  32  20.1 

4  29  39.1 

6.5 

82  30  1.8 

5  0  56.7 

6.5 

135  31  3.5 

2  10  56.9 

7.0 

52  8  10.5 

4  45  57.0 

7.0 

89  29  51.0 

4  53  19.9 

7.0 

142  41  27.0 

1  35  48.6 

7.5 

58  47  21.2 

4  58  31.7 

7.5 

96  31  20.4 

4  41  15.7 

7.5 

149  49  42.0 

0  59  18.7 

8.0 

65  29  45.7 

5  7  7.6 

8.0 

103  34  4.4 

4  24  53.3 

8.0 

156  55  34.3 

-0  22  4.4 

8.5 

72  15  17.0 

-5  11  31.9 

8.5 

110  37  39.9 

—4  4  26.2 

8.5 

163  58  54.9 

+0  15  17.9 

9.0 

79  3  48.2 

5  11  35.6 

9.0 

117  41  47.1 

3  40  12.7 

9.0 

170  59  38.8 

0  52  12.8 

9.5 

85  55  12.4 

5  7  13.1 

9.5 

124  46  9.3 

3  12  35.1 

9.5 

177  57  43.8 

1  28  6.4 

10.0 

92  49  22.6 

4  58  22.9 

10.0 

131  50  32.5 

2  41  59.4 

10.0 

184  53  9.7 

2  2  27.4 

10.5 

99  46  12.0 

4  45  7.5 

10.5 

138  54  45.4 

2  8  54.8 

10.5 

191  45  57.2 

2  34  46.9 

11.0 

106  45  33.6 

—4  27  33.9 

11.0 

145  58  39.1 

—1  33  52.6 

11.0 

198  36  7.2 

+3  4  38.9 

11.5 

113  47  19,>6 

4  5  53.2 

11.5 

153  2  5.9 

0  57  26.5 

11.5 

205  23  39.9 

3  31  40.5 

12.0 

120  51  21.2 

3  40  21.6 

12.0 

160  4  58.4 

-0  20  11.3 

12.0 

212  8  34.3 

3  55  32.1 

12.5 

127  57  28.2 

3  11  19.4 

12.5 

167  7  8.9 

+0  17  17.8 

12.5 

218  50  47.8 

4  15  57.3 

13.0 

135  5  28.0 

2  39  11.4 

13.0 

174  8  28.6 

0  54  25.0 

13.0 

225  30  16.7 

4  32  43.6 

13.5 

142  15  5.3 

—2  4  26.9 

13.5 

181  8  46.9 

+1  30  35.2 

13.5 

232  6  55.8 

+4  45  41.7 

14.0 

149  2G  1.2 

1  27  38.8 

14.0 

188  7  51.3 

2  5  14.9 

14.0 

238  40  39.0 

4  54  46.1 

14.5 

156  37  53.7 

0  49  23.3 

14.5 

195  5  26.2 

2  37  52.5 

14.5 

245  11  19.6 

4  59  54.8 

15.0 

163  50  16.6 

— 0  10  19.3 

15.0 

202  1  14.4 

3  7  59.0 

15.0 

251  38  51.0 

5  1  9.2 

15.5 

171  2  40.0 

+ 0  28  52.7 

15.5 

206  54  56.0 

3  35  &2 

15.5 

258  3  7.4 

4  58  34.3 

16.0 

178  14  30.7 

+ 1  7  31.8 

16.0 

215  46  10.0 

+3  58  58.8 

16.0 

264  24  4.6 

+4  52  17.4 

16.5 

185  25  12.5 

1  44  57.8 

16.5 

222  34  34.5 

4  19  12.8 

16.5 

270  41  40.3 

4  42  28.5 

17.0 

192  34  7.5 

2  20  32.7 

17.0 

229  19  48.0 

4  35  36.9 

17.0 

276  55  54.8 

4  29  20.1 

17.5 

199  40  37.3 

2  53  41.5 

17.5 

236  1  30.3 

4  48  2.8 

17.5 

283  6  51.6 

4  13  6.5 

18.0 

206  44  4.1 

3  23  53.5 

18.0 

242  39  23.3 

4  56  26.4 

18.0 

289  14  37.6 

3  54  3.3 

18.5 

213  43  52.2 

+3  50  43.0 

18.5 

249  13  12.3 

+5  0  47.8 

18.5 

295  19  23.3 

+3  32  26.9 

19.0 

220  39  29.4 

4  13  49.9 

19.0 

255  42  46.6 

5  1  11.0 

19.0 

301  21  23.0 

3  8  34.5 

19.5 

227  30  28.2 

4  32  59.7 

19.5 

262  8  0.1 

4  57  43.8 

19.5 

307  20  54.7 

2  42  43.8 

20.0 

234  16  26.9 

4  48  3.3 

20.0 

268  28  52.0 

4  50  36.3 

20.0 

313  18  20.4 

2  15  12.6 

20.5 

240  57  10.0 

4  58  57.2 

20.5 

274  45  26.6 

4  40  0.9 

20.5 

319  14  5.3 

1  46  18.4 

21.0 

247  32  28.9 

+5  5  42.3 

21.0 

280  57  53.6 

+4  26  11.7 

21.0 

*325  8  38.0 

+1  16  18.9 

21.5 

254  2  22.1 

5  8  23.5 

21.5 

287  6  27.7 

4  9  23.9 

21.5 

331  2  30.1 

0  45  31.6 

22.0 

260  26  54.8 

5  7  8.6 

22.0 

293  11  29.0 

3  49  53.5 

22.0 

336  56  16.0 

+0  14  13.7 

22.5 

266  46  18.8 

5  2  8.1 

22.5 

299  13  21.6 

3  27  57.0 

22.5 

342  50  32.0 

—0  17  17.6 

23.0 

273  0  51.9 

4  53  34.4 

23.0 

305  12  34.0 

3  3  50.7 

23.0 

348  45  56.6 

.  0  48  44.8 

23.5 

279  10  57.0 

4-4  41  40.7 

23.5 

311  9  38.1 

+2  37  51.0 

23.5 

354  43  9.5 

—1  19  50.5 

24.0 

285  17  1.6 

4  26  41.3 

24.0 

317  5  8.5 

2  10  14.3 

24.0 

0  42  51.2 

1  50  16.6 

24.5 

291  19  37.0 

4  8  50.7 

24.5 

322  59  42.6 

1  41  16.7 

24.5 

6  45  42.1 

2  19  44.4 

25.0 

297  19  17.5 

3  48  23.6 

25.0 

328  53  59.7 

1  11  14.4 

25.0 

12  52  22.1 

2  47  54.7 

25.5 

303  16  39.8 

3  25  34.9 

25.5 

334  48  40.1 

0  40  23.8 

25.5 

19  3  29.8 

3  14  27.3 

26.0 

309  12  22.2 

+ 3  0  39.2 

26.0 

340  44  25.0 

+0  9  1.2 

26.0 

25  19  41.0 

—3  39  1.0 

26.5 

315  7  4.0 

2  33  51.4 

26.5 

346  41  55.6 

—0  22  36.3 

26.5 

31  41  28.1 

4  I  13.8 

27.0 

321  1  25.0 

2  5  26.5 

27.0 

352  41  52.6 

0  54  10.9 

27.0 

38  9  18.7 

4  20  43.0 

27.5 

326  56  4.7 

1  35  39.9 

27.5 

358  44  55.4 

1  25  24.0 

27.5 

44  43  34.6 

4  37  5.8 

28.0 

332  51  42.1 

1  4  47.3 

28.0 

4  51  41.1 

1  55  56.0 

28.0 

51  24  29.9 

4  49  59.3 

28.5 

338  48  54.4 

0  33  5.5 

28.5 

11  2  44.2 

2  25  26.0 

28.5 

58  12  10.5 

4  59  1.7 

29.0 

344  48  17.4 

+0  0  51.7 

29.0 

17  18  35.4 

—2  53  32.0 

29.0 

65  6  32.3 

—5  3  53.2 

29.5 

350  50  24.5 

—0  31  35.5 

29.5 

23  39  40.3 

3  19  51.0 

29.5 

72  7  21.2 

5  4  17.0 

30.0 

356  55  45.9 

1  3  56.1 

30.0 

30  6  19.0 

3  43  58.8 

30.0 

79  14  12.4 

5  0  0.5 

30.5 

3  4  48.0 

1  35  49.2 

30.5 

36  38  44.7 

4  5  30.7 

30.5 

86  26  30.5 

4  50  56.4 

31.0 

9  17  53.4 

—2  6  52.4 

31.0 

43  17  3.4 

—4  24  2.3 

31.0 

93  43  30.9 

—4  37  3.8 

31.5 

15  35  20.0  1  —2  36  42.2 

31.5 

50  1  12.5 

—4  39  9.7 

1  31.5 

101  4  20.9 

—4  18  29.3 

rifc^ 
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FOR  GREENWICH  MEAN  NOON  AND  MIDNIGHT. 

1 

!    Da? 

JULT. 

Day 

AUGU8T. 

D»y 

8EFTEMBER. 

of 

Of 

•f 

Maata. 

Ttwm  Loagttoto. 

Latitude. 

MbstlL 

Tnw  Laagttna> 

I«tffaaia. 

Maatfa. 

TraaLaacttaaV 

UtlMa. 

1.0 

93°  4^30*9 

O        /         0* 

—4  37    3.8 

1.0 

147    8  51.6 

o      i      r 

—0  56    4.6 

1.0 

200  18  49.8 

O       /         a 

+3  37  30.3 

,      1.5 1 

101    4  20.9        4  18  29.3 

1.5 

154  40  44.7 

-6  14  57.1 

1.5 

207  30  28.7 

4    4  50.2 

i      2.0 

108  28    1.6        3  55  27.0 

2.0 

162    9  56.8 

+0  26  13.2 

2.0 

214  35  44.6 

4  27  58.7 

2.5 

115  53  30.7  I      3  28  18.8 

2.5 

169  35  33.4 

1    6  38.4 

2.5 

221  34  22.6 

4  46  45.4 

,      3.0 

123  19  45.2 

2  57  33.3 

3.0 

176  56  48.7 

1  45  34.2 

3.0 

226  96  17.9 

5    1    5.5 

<      3.5 

130  45  43.5 

—2  23  45.2 

3.5 

184  13    6.4 

4-2  22  21.3 

3.5 

235  11  33.7 

+5  10  59.7 

I      4.0 

138  10  28.3 

1  47  33.9 

4.0 

191  24    0.0 

2  56  25.7 

4.0 

241  50  20.8 

5  16  32.7 

4.5 

145  33    8.5 

1    9  41.5 

4.5 

198  29  12.1 

3  27  19.7 

4.5 

248  22  56.1 

5  17  52.4 

5.0 

152  53    0.3 

—0  30  51.6 

5.0 

205  28  33.9 

3  54  41.6 

5.0 

254  49  41.5 

5  15    9.2 
5    8  35r.5 

5.5 

160    9  28.1 

+0    8  12.9 

5.5 

212  22    4.2 

4  18  15.3 

5.5 

261  11    2.5 

6.0 

167  22    4.9 

+0  46  50.7 

6.0 

219    9  48.0 

+4  37  50.1 

6.0 

967  27  27.2 

+4  58  24.7 

6.5 

174  30  31.6 

1  24  23.1 

6.5 

225  51  55.4 

4  53  19.6 

6.5 

273  39  25.0 

4  44  51.1 

7.0 

181  34  36.4 

2    0  15.3 

7.0 

232  28  40.7 

5    4  41.5 

7.0 

279  47  26.9 

4  28    9.7 

7.5 

188  34  14.2 

2  33  56.5 

7,5 

239    0  21.1 

5  11  56.9 

7.5 

285  52    3.6 

4    8  36.0 

8.0 

195  29  24.8 

3    5    0.0 

8.0 

245  27  15.7 

5  15    9.6 

8.0 

291  53  45.3 

3  46  25.7 

8.5 

202  20  12.1 

+3  33    3.3 

8.5 

251  49  45.0 

+ 5  14  25.7 

8.5 

297  53    1.7 

+3  21  55.1 

9.0 

209    6  43.0 

3  57  48.5 

9.0 

258    8  10.0 

5    9  53.2 

9.0 

303  50  21.1 

2  55  20.7 

9.5 

215  49    6.4 

4  19    1.1 

9.5 

264  22  51.5 

5    1  41.9 

9.5 

309  46  10.6 

2  26  59.5 

10.0 

222  27  32.2 

4  36  30.6 

10.0 

270  34  10.3 

4  50    3.1 

10.0 

315  40  55.5 

1  57    8.8 

10.5 

229    2  10.6 

4  50    9.7 

10.5 

276  42  26.4 

4  35    9.1 

10.5 

321  34  59.6 

1  26    6.6 

11.0 

235  33  11.8 

+4  59  54.5 

11.0 

282  47  58.9 

+4  17  13.7 

11.0 

327  28  45.2 

+0  54  11.2 

11.5 

242    0  45.3 

5    5  43.8 

11.5 

288  51    6.4 

3  56  31.3 

11.5 

333  22  32.9 

+0  21  41.4 

12.0 

248  25    0.1 

5    7  39.4 

12.0 

294  52    6.3 

3  33  17.6 

12.0 

339  16  41.8 

—0  11    3.7 

12.5 

254  46    4.2 

5    5  45.6 

12.5 

300  51  15.4 

3    7  49.0 

12.5 

345  11  29.9 

0  43  44.3 

13.0 

261    4    5.2 

5    0    9.0 

13.0 

306  48  50.1 

2  40  22.8 

iao 

351    7  14.0 

1  16    0.7 

13.5 

267  19  10.0 

+4  50  58.4 

13.5 

312  45    6.4 

+2  11  16.9 

13.5 

357    4    9.9 

—1  47  32.7 

14.0 

273  31  25.4 

4  38  24.7 

14.0 

318  40  20.0 

1  40  49.7 

14.0 

3    2  32.9 

2  18    0.4 

14.5 

279  40  58.3 

4  22  40.5 

14.5 

324  34  46.9 

1    9  20.2 

14.5 

9    2  37.7 

2  47    4.3 

15.0 

285  47  56.1 

4    4    0.1 

15.0 

330  28  43.5 

0  37    7.6 

15.0 

15    4  39.0 

3  14  24.5 

15.5 

291  52  27.3 

3  42  39.0 

15.5 

336  22  27.0 

+0    4  31.1 

15.5 

21    8  51.5 

3  39  42.1 

16.0 

297  54  41.1 

+3  18  53.7 

16.0 

342  16  15.1 

—0  28    9.8 

16.0 

27  15  30.0 

—4    2  38.6 

16.5 

303  54  48.9 

2  53    1.8 

16.5 

348  10  26.8 

1    0  35.5 

16.5 

33  24  49.6 

4  22  56.3 

17.0 

309  53    3.6 

2  25  21.3 

17.0 

354    5  22.3 

1  32  26.7 

17.0 

39  37    6.5 

4  40  18.4 

17.5 

315  49  40.2 

1  56  10.8 

17.5 

0    1  23.0 

2    3  24.3 

17.5 

45  52  37.0 

4  54  29.2 

18.0 

321  44  56.1 

1  25  48.8 

18.0 

5  58  52.0 

2  33    9.5 

18.0 

52  11  38.2 

5    5  14.1 

18.5 

327  39  11.3 

+0  54  34.1 
4-0  22  45.5 

18.5 

11  58  13.6 

—3    1  23.3 

18.5 

58  34  27.4 

—5  12  20.0 

19.0 

333  32  47.9 

19.0 

17  59  63.7 

3  27  47.4 

19.0 

65    1  22.2 

5  15  35.2 

19.5 

339  26  10.7 

—0    9  18.8 

19.5 

24    4  19.5 

3  52    3.5 

19.5 

71  32  40.2 

5  14  49.7 

20.0 

345  19  47  .*0 

0  41  20.2 

20.0 

30  11  59.3 

4  13  53.8 

20.0 

78    8  37.9 

5    9  55.8 

90.5 

351  14    6.1 

1  13    0.3 

20.5 

36  23  21.8 

4  33    0.4 

20.5 

84  49  30.5 

5    0  48.3 

91.0 

357    9  39.8 

-1  44    1.1 

21.0 

42  38  56.2 

—4  49    5.9 

21.0 

91  35  31.1 

—4  47  24.7 

21.5 

3    7    1.7 

2  14    4.6 

21.5 

48  59  11.2 

5    1  53.2 

21.5 

98  26  50.0 

4  29  46.2 

22.0 

9    6  46.7 

2  42  52.4 

22.0 

55  24  34.5 

5  11    5.9 

22.0 

105  23  33.0 

4    7  58.1 

28.5 

15    9  31.1 

3  10    5.9 

22.5 

61  55  31.7 

5  16  28.3 

22.5 

112  25  41.2 

3  42  10.3 

23.0 

21  15  51.6 

3  35  26.4 

23.0 

68  32  25.9 

5  17  45.9 

23.0 

119  33    9.4 

3  12  37.9 

23.5 

27  26  24.8 

—3  58  34.6 

23.5 

75  15  35.4 

—5  14  46.3 

23.5 

126  45  45.1 

—2  39  41.9 

24.0 

33  41  46.5 

4  19  10.9 

24.0 

82    5  13.9 

5    7  19.5 

24.0 

134    3    7.9 

2    3  49.5 

24.5 

40    2  30.5 

4  36  55.2 

24.5 

89    1  28.1 

4  55  18.6 

24.5 

141  24  48.8 

1  25  33.7 

25.0 

46  29    7.8 

4  51  27.4 

25.0 

96    4  17.3 

4  38  41.2 

25.0 

148  50  10.0 

0  45  33.3 

25.5 

53    2    5.4 

5    2  27.5 

255 

103  13  31.5 

4  17  30.3 

25.5 

156  18  24.9 

—0    4  32.0 

26.0 

59  41  44.6 

—5    9  36.1 

26.0 

110  28  51.1 

—3  51  55.1 

26.0 

163  48  39.5 

+0  36  43.4 

26.5 

66  28  20.2 

5  12  35.1 

26.5 

117  49  46.3 

3  22  11.8 

26.5 

171  19  53.5 

1  17  23.9 

27.0 

73  21  58.6 

5  u  a7 

27.0 

125  15  37.0 

2  48  44.2 

27.0 

178  51    1.9 

1  56  40.9 

27.5 

80  22  36.6 

5    5    4.0 

27.5 

132  45  33.2 

2  12    4.0 

27.5 

186  20  57.8 

2  33  48.2 

28.0 

87  30    0.7 

4  54  12.8 

28.0 

140  16  36.0 

1  32  49.8 

28.0 

193  48  34.8 

3    8    3.8 

28.5 

94  43  46.0 

4  38  32.6 

28.5 

147  53  40.3 

0  51  46.3 

28.5 

201  12  49.2 

3  38  51.6 

29.0 

102    3  16.9 

—4  18    7.4 

29.0 

155  29  35.7 

—0    9  42.7 

29.0 

208  32  43.2 

+4    5  42.4 

29.5 

109  27  47.2 

3  53    9.1 

29.5 

163    5  10.3 

+0  32  29.4 

29.5 

215  47  26.6 

4  28  15.0 

30.0 

116  56  20.4 

3  23  57.4 

30.0 

170  39  12.3        1  13  58.4 

30.0 

222  56  iaO 

4  46  15.7 

30.5 

194  27  53.1  1      2  51    0.6 

30.5 

178  10  33.7        1  53  55.1 

30.5 

229  58  46.5 

4  59  38.2 

31.0 

132    1  16.5  1     2  14  54.2 

31.0 

185  38  11.9  |     2  31  34.3 

31.0 

236  54  32.0 

5    8  22.5 

31.5 

139  35  19.7  1  —1  36  20.0 

31.5 

1    193    1  12.4  1  +3    6  16.8 

31.5 

243  43  24.6 

+5  12  34.5 
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FOE  GREENWICH  MEAN  NOON  AND  MIDNIGHT. 

• 

i 

1  of 

'Month. 

i 

OCTOBER. 

Day 

of 

Month. 

NOVEMBER 

Dfty 

of 

Month. 

1.0 

i 

!     DECEMBER. 

True  Longitude. 

Latitude. 

True  Longitude.   Latitude. 

True  Longitude. 

Latitude. 

1.0 

5T6  54  32.0 

O  J         it 

+5  8  22.5 

1.0 

284  15  18.8 

O        1         II 

+3  56  10.3 

316  30  12*3 

O        0         it 

+1  19  58.4 

1.5 

243  43  24.6 

5  12  34.5 

1.5 

290  28  26.7 

3  33  50.4 

1.5 

322  28  26.1 

0  49  2.3 

2.0 

250  25  24.2 

5  12  24.0 

2.0 

296  36  50.9 

3  9  17.2 

2.0 

328  24  30.2 

+0  17  44.0 

2.5 

257  0  39.9 

5  8  4.3 

2.5 

302  41  7.2 

2  42  50.5 

2.5 

334  19  5.3 

—0  13  39.0 

3.0 

263  29  28.3 

4  59  51.0 

3.0 

308  41  54.2 

2  14  49.4 

3.0 

340  12  53.2 

0  44  49.4 

3.5 

269  52  12.4 

+4  48  0.9 

3.5 

314  39  52.4 

+1  45  32.2 

3.5 

346  6  36.4 

—1  15  30.6 

4.0 

276  9  20.4 

4  32  51.8 

4.0 

320  35  43.2 

1  15  16.6 

4.0 

352  0  57.2 

1  45  26.1 

4.5 

282  21  24.7 

4  14  41.8 

4.5 

326  30  8.1 

0  44  20.0 

4.5 

357  56  37.3 

2  14  19.0 

5.0 

288  29  0.2 

3  53  48.9 

5.0 

332  23  48.7 

+ 0  12  59.7 

5.0 

3  54  16.8 

2  41  52.7 

5.5 

294  32  43.6 

3  30  31.1 

5.5 

338  17  25.2 

—0  18  27.3 

5.5 

9  54  34.0 

3  7  49.8 

6.0 

300  33  12.6 

+3  5  5.9 

6.0 

344  11  36.0 

—0  49  43.9 

6.0 

15  58  4.5 

—3  31  52.6 

6.5 

306  31  4.9 

2  37  50.6 

6.5 

350  6  57.9 

1  20  32.4 

6.5 

22  5  20.1 

3  53  43.2 

7.0 

312  26  58.0 

2  9  2.5 

7.0 

356  4  4.9 

1  50  35.1 

7.0 

28  16  49.0 

4  13  3.2 

7.5 

318  21  28.1 

I  38  58.9 

7.5 

2  3  27.6 

2  19  33.3 

7.5 

34  32  53.9 

4  29  34.0 

8.0 

324  15  10.0 

1  7  57.0 

8.0 

8  5  33.5 

2  47  8.4 

8.0 

40  53  52.1 

4  42  57.6 

8.5 

330  8  36.6 

+0  36  14.2 

8.5 

14  10  45.9 

—3  13  0.9 

8.5 

47  19  54.9 

—4  52  56.7 

9.0 

336  2  18.6 

+0  4  8.5 

9.0 

20  19  24.0 

3  36  51.2 

9.0 

53  51  6.8 

4  59  15.4 

9.5 

341  56  44.2 

—0  28  1.7 

9.5 

26  31  42.3 

3  58  19.7 

9.5 

60  27  25.3 

5  1  39.6 

10.0 

347  52  19.2 

0  59  57.8 

10.0 

32  47  50.5 

4  17  7.2 

10.0 

67  8  41.3 

4  59  58.2 

10.5 

353  49  26.1 

1  31  20.4 

10.5 

39  7  53.7 

4  32  55.1 

10.5 

73  54  38.7 

4  54  3.6 

11.0 

359  48  25.0 

—2  1  50.0 

11.0 

45  31  52.5 

—4  45  26.1 

11.0 

80  44  55.6 

—4  43  52.7 

11.5 

5  49  33.5 

2  31  6.6 

11.5 

51  59  43.0 

4  54  24.6 

11.5 

87  39  5.2 

4  29  27.0 

12.0 

11  53  5.6 

2  58  50.0 

12.0 

58  31  17.1 

4  59  37.5 

12.0 

94  36  36.6 

4  10  53.4 

12.5 

17  59  13.0 

3  24  40.2 

12.5 

65  6  23.8 

5  0  54.2 

12.5 

101  36  56.3 

3  48  24.3 

13.0 

24  8  5.2 

3  48  17.5 

13.0 

71  44  49.3 

4  58  7.8 

13.0 

108  39  29.9 

3  22  17.5 

13.5 

30  19  48.9 

—4  9  22.9 

13.5 

78  26  18.6 

—4  51  14.7 

13.5 

115  43  43.4 

—2  52  55.6 

14.0 

36  34  29.5 

4  27  38.2 

14.0 

85  10  35.6 

4  40  15.5 

14.0 

122  49  4.7 

2  20  45.9 

14.5 

42  52  10.3 

4  42  46.6 

14.5 

91  57  24.2 

4  25  14.9 

14.5 

129  55  4.4 

1  46  19.5 

15.0 

49  12  53.7 

"  4  54  32.9 

15.0 

98  46  29.9 

4  6  21.9 

15.0 

137  1  16.7 

1  10  10.4 

15.5 

55  36  41.4 

5  2  43.9 

15.5 

105  37  39.0 

3  43  49.3 

15.5 

144  7  20.0 

—0  32  54.1 

16.0 

62  3  35.2 

—5  7  8.5 

16.0 

112  30  41.1 

—3  17  54.1 

16.0 

151  12  56.9 

+0  4  52.4 

16.5 

68  33  36.5 

5  7  38.2 

16.5 

119  25  27.2 

2  48  56.8 

16.5 

158  17  53.7 

0  42  32.4 

17.0 

75  6  47.4 

5  4  7.0 

17.0 

126  21  50.7 

2  17  21.6 

17.0 

165  22  0.3 

1  19  29.7 

17.5 

81  43  10.9 

4  56  31.9 

17.5 

133  19  47.2 

1  43  35.2 

17.5 

172  25  8.8 

I  55  9>3 

iao 

88  22  60.3 

4  44  53.2 

18.0 

140  19  13.6 

1  8  7.2 

18.0 

179  27  13.6 

2  28  58.4 

18.5 

95  5  50.0 

—4  29  14.2 

18.5 

147  20  7.7 

— O  31  29.4 

18.5 

186  28  9.6 

+3  0  26.3 

19.0 

101  52  14.7 

4  9  41.6 

19.0 

154  22  26.8 

+0  5  44.5 

19.0 

193  27  51.5 

3  29  5.3 

19.5 

106  42  9.4 

3  46  26.0 

19.5 

161  26  6.8 

0  42  59.7 

19.5 

200  26  13.2 

3  54  30.9 

20.0 

115  35  38.2 

3  19  41.5 

20.0 

168  31  1.7 

1  19  40.5 

20.0 

207  23  7.2 

4  16  22.1 

20.5 

122  32  44.2 

2  49  46.4 

20.5 

175  37  1.8 

1  55  11.3 

20.5 

214  18  24.0 

4  34  21.5 

21.0 

129  33  28.5 

—2  17  2.7 

21.0 

182  43  53.5 

+2  28  56.8 

21.0 

221  11  52.0 

+4  48  16.0 

21.5 

136  37  48.8 

u  1  41  56.9 

21.5 

189  51  18.8 

3  0  23.3 

21.5 

228  3  17.4 

4  57  56.7 

22.0 

143  45  38.7 

1  4  59.6 

22.0 

196  58  54.0 

3  28  59.3 

22.0 

234  52  24.6 

5  3  18.9 

22.5 

150  56  46.5 

— 0  26  44.7 

22.5 

204  6  11.4 

3  54  16.4 

22.5 

241  38  56.6 

5  4  22.4 

23.0 

158  10  54.4 

+0  12  10.3 

23.0 

211  12  38.4 

4  15  50.4 

23.0 

248  22  35.9 

5  1  11.1 

23.5 

165  27  38.1 

+0  51  5.1 

23.5 

218  17  39.3 

+4  33  21.6 

23.5 

255  3  5.2 

-f  4  53  53.3 

24.0 

172  46  25.8 

1  29  18.0 

24.0 

225  20  36.2 

4  46  35.6 

24.0 

261  40  8.3 

4  42  40.7 

24.5 

180  6  38.9 

2  6  6.7 

24.5 

232  20  50.7 

4  55  24.1 

24.5 

268  13  30.8 

4  27  48.3 

25.0 

187  27  32.1 

2  40  50.0 

25.0 

239  17  45.5 

4  59  44.0 

25.0 

274  43  1.4 

4  9  34.2 

25.5 

194  48  14.9 

3  12  49.4 

25.5 

246  10  46.1 

4  59  38.3 

25.5 

281  8  32.2 

3  48  18.4 

26.0 

202  7  53.5 

+3  41  30.3 

26.0 

252  59  22.2 

+4  55  14.6 

26.0 

287  29  59.3 

+3  24  22.4 

26.5 

209  25  32.2 

4  6  23.4 

26.5 

259  43  9.1 

4  46  45.4 

26.5 

293  47  23.3 

2  58  8.8 

27.0 

216  40  15.7 

4  27  5.6 

27.0 

266  21  49.0 

4  34  26.8 

27.0 

300  0  49.6 

2  30  0.5 

27.5 

223  51  11.9 

4  43  21.1 

27.5 

272  55  10.8 

4  18  37.6 

27.5 

306  10  28.1 

2  0  20.6 

28.0 

230  57  33.7 

4  55  0.9 

28.0 

279  23  11.5 

3  59  38.7 

28.0 

312  16  33.4 

1  29  31.4 

28.5 

237  58  41.4 

5  2  2.7 

28.5 

285  45  54.9 

3  37  62.2 

28.5 

318  19  24.8 

0  57  54.9 

29.0 

244  54  3.1 

+5  4  30.7 

29.0 

292  3  32.2 

+3  13  40.3 

29.0 

324  19  25.4 

+0  25  51.8 

29.5 

251  43  16.6 

5  2  34.2 

29.5 

298  16  20.8 

2  47  25.5 

29.5 

330  17  2.2 

—0  6  18.0 

30.0 

258  26  9.3 

4  56  26.8 

30.0 

304  24  44.1 

2  19  29.7 

30.0 

336  12  45.4 

0  38  15.6 

30.5 

265  2  38.1 

4  46  25.3 

30.5 

310  29  10.4 

1  50  14.0 

30.5 

342  7  8.4 

1  9  43.0 

31.0 

271  32  48.7   4  32  48.4 

31.0 

316  30  12.3 

1  19  58.4 

31.0 

348  0  47.0 

1  40  23.1 

31.5 

1 ,  T 

1  277  56  55.1  1  +4  15  56.5 

31.5 

322  28  26.1 

+0  49  2.3 

31.5 

353  54  17.9 

—2  9  59.2 
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FOR  GREENWICH  MEAN  NOON 

• 

Data 

.THE  MOON'S  EQUATOR. 

d 

• 

t 

A 

ft' 

Inclination 

Asceod'gNode  on 

Aaeand'g  Node 

Mean 

to 
Earth's 

BarthVEqiiator 

on 
Birth's 

Longitude 
or  toe 

Mean 

Solar 

Motion  of 

Squalor. 

Node  on  Ecliptic. 

Equator. 

Moon. 

Days. 

(• 

Jan. 

0 

24°  54.6 

350  29/7 

359  23.' 1 

219  31.6 

0.1 

1°  19!  06 

10 

24  54.4 

349  59.7 

359  21.2 

351  17.5 

0.2 

2  38.12 

20 

24  54.3 

349  29.7 

359  19.3 

123    3.3 

0.3 

3  57.18 

30 

24  54.1 

348  59.6 

359  17.4 

254  49.1 

0.4 

5  16.23 

Feb. 

9 

24  53.9 

348  29.6 

359  15.5 

26  35.0 

0.5 
0.6 

6  35.29 

7  54.35 

19 

24  53.8 

347  59.6 

359  13.6 

158  20.8 

0.7 

9   13.41 

March 

1 

-  24  53.6 

347  29.5 

359  11.3 

290    6.6 

0.8 

10  32.47 

11 

24  53.5 

346  59.5 

359    9.8 

61  52.5 

0.9 

II   51.53 

21 

24  53.3 

346  29.5 

359    7.9 

193  38.3 

31 

24  53.1 

345  59.4 

359    6.0 

325  24.1 

1.0 
2.0 

13   10.58 
26  21.17 

April 

10 

24  52.9 

345  29.4 

359    4.1 

97  10.0 

3.0 
4.0 
5.0 

39  31.75 
52  42.33 
65  52.92 

■ 

20 

24  52.7 

344  59.3 

359    2.2 

228  55.8 

30 

24  52.5 

344  29.3 

359    0.4 

0  41.7 

May 

10 

24  52.2 

343  59.2 

358  58.5 

132  27.5 

6.0 

79     3.50 

w 

20 

24  52.0 

343  29.1 

• 

358  56.7 

264  13.3 

7.0 
8.0 

92   14.09 
105  24.67 

30 

24  51.7 

342  59.1 

358  54.8 

35  59.2 

9.0 

118  35.25 

June 

9 
19 

24  51.5 
24  51.2 

342  29.0 
341  58.9 

358  52.9 
358  51.1 

167  45.0 
299  30.8 

10.0 

131   45.84 

Hoars. 

0       / 

29 

24  51.0 

341  28.8 

358  49.2 

71  16.7 

1 

0  32.94 

July 

9 

24  50.7 

340  58.'7 

358  47.4 

203    2.5 

2 
3 

1     5.88 
1    38.82 

19 

24  50.5 

340  28.7 

358  45.5 

334  48.4 

4 

2  11.76 

29 

24  50.3 

339  58.6 

358  43.7 

106  34.2 

5 

2  44.70 

Aug. 

8 

24  50.0 

339  28.4 

358  41.9 

238  20.0 

6 

3  17.65 

18 

24  49.7 

338  58.3 

358  40.0 

10    5.9 

7 

3  50.59 

28 

24  49.4 

338  28.1 

358  38.2 

• 

141  51.7 

8 
9 

4  23.53 
4  56.47 

Sept. 

7 

24  49.1 

337  58.0 

358  36.4 

273  37.5 

10 

5  29.41 

m 

17 

24  48.8 

337  27.9 

358  34.5 

45  23.4 

11 
12 
13 
14 

6     2.35 

6  35.29 

7  8.23 
7  41.17 

27 

24  48.5 

336  57.8 

358  32.7 

177    9.2 

Oct. 

7 

24  48.2 

336  27.7 

358  30.9 

308  55.0 

17 

24  47.8 

335  57.6 

358  29.1 

80  40.9 

15 

8   14.11 

27 

24  47.4 

335  27.5 

358  27.3 

212  26.7 

Nov. 

6 

24v47.1 

334  57.3 

358  25.5 

344  12.6 

16 

8  47.06 

16 

24  46.7 

334  27.2 

358  22.8 

115  58.4 

17 

9  20.00 

26 

24  46.3 

333  57.0 

358  21.0 

247  44.2 

18 

9  52.94 

Dec. 

6 

24  45.9 

333  26.9 

358  19.3 

19  30.1 

19 
20 

10  25.88 
10  58.82 

16 

24  45.6 

332  56.7 

358  17.5 

151  15.9 

21 

11   31.76 

26 

24  45.2 

332  26.6 

358  15.8 

283     1.7 

22 

12     4.70 

• 

36 

24  44.8 

331  56.4 

358  14.0 

54  47.6 

23 

12  37.64 

1 
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TABLE  FOR  THE  LIBBATION  OF  THE  MOON. 

Argument,  (ft— X)  or  (ft— X  — 180°). 

1  fl->. 

1 

aX 

1 

a 

B 

. 

ft-X 

U 

1 

a 

B 

o 

i 

/ 

O    t 

o 

o 

/ 

O     / 

o 

0 

0.0 

39 

0  0.0 

180 

46 

0.6 

56 

1  &9 

134 

1 

0.0 

39 

0  1.6 

179 

47 

0.6 

57 

1  4.9 

133 

2 

0.0 

39 

0  3.1 

178 

48 

0.6 

58 

1  6.0 

132 

3 

0.1 

39 

0  4.7 

177 

49 

0.6 

59 

1  7.0 

131 

4 

0.1 

39 

0  6.2 

176 

50 

0.6 

60 

1  8.0 

130 

5 

0.1 

39 

0  7.7 

175 

51 

0.6 

62 

1  9.0 

129 

6 

0.2 

39 

0  9.3 

174 

52 

0.6 

63 

1  10.0 

128 

7 

0.2 

39 

0  10.8 

173 

53 

0.5 

64 

1  10.9 

127 

8 

0.2 

39 

0  12.4 

172 

54 

0.5 

66 

1  11.8 

126 

9 

0.2 

39 

0  13.9 

171 

55 

0.5 

67 

1. 12.7 

125 

10 

0.2 

39 

0  15.4 

170 

56 

0.5 

69 

]  13.6 

124 

Jl 

0.3 

39 

0  16.9 

169 

57 

0.5 

71 

1  14.5 

123 

12 

0.3 

40 

0  18.5 

168 

58 

0.5 

73 

1  15.3 

122 

13 

0.3 

40 

0  20.0 

167 

59 

0.5 

75 

1  16.1 

121 

14 

0.3 

40 

0  21.5 

166 

60 

0.5 

77 

1  16.9 

120 

15 

0.3 

40 

0  23.0 

165 

61 

0.5 

80 

1  17.6 

119 

16 

0.3 

40 

0  24.5 

164 

62 

0.5 

83 

1  18.4 

118 

17 

0.3 

40 

0  26.0 

163 

63 

0.5 

86 

1  19.1 

117 

18 

0.3 

41 

0  27.4 

162 

64 

0.5 

89 

1  19.8 

116 

19 

0.4 

41 

0  28.9 

161 

65 

0.4 

92 

1  20.4 

115 

20 

0.4 

41 

0  30.4 

160 

66 

0.4 

95 

1  21.1 

114 

21 

0.4 

41 

0  31.8 

159 

67 

0.4 

99 

1  21.7 

113 

22 

0.4 

42 

0  33.2 

158 

68 

0.4 

103 

1  22.3 

112 

23 

0.4 

42 

0  34.7 

157   >  69 

0.4 

108 

1  22.9 

111 

24 

0.4 

42 

0  36.1 

156 

70 

0.4 

113 

1  23.4 

110 

25 

0.4 

43 

0  37.5 

155 

71 

0.4 

119 

1  23.9 

109 

26 

0.5 

43 

0  38.9 

154 

72 

0.4 

125 

1  24.4 

108 

27 

0.5 

43 

0  40.3 

153 

73 

0.4 

132 

1  24.9 

107 

28 

0.5 

44 

0  41.7 

152 

74 

0.3 

141 

1  25.3 

106 

29 

0.5 

44 

0  43.1 

151 

75 

0.3 

150 

1  25.7 

105 

30 

0.5 

45 

0  444 

150 

76 

0.3 

160 

1  26.1 

104 

31 

0.5 

45 

0  45.7 

149 

77 

0.3 

172 

1  26.5 

103 

32 

0.5 

46 

0  47.0 

148 

78 

0.2 

186 

1  26.8 

102 

33 

0.5 

46 

0  48.4 

147 

79 

0.2 

202 

1  27.1 

101 

34 

0.5 

47 

0  49.7 

146 

80 

0.2 

222 

1  27.4 

100 

35 

0.5 

47 

0  51.0 

145 

81 

0.2 

247 

1  27.7 

99 

36 

0.5 

48 

0  52.2 

144 

82 

0.2 

278 

1  27.9 

98 

37 

0.5 

48 

0  53.4 

143 

83 

0.1 

318 

1  28.1 

97 

38 

0.6 

49 

0  54.7 

142 

84 

0.1 

370 

1  28.3 

96 

39 

0.6 

50 

0  55.9 

141 

85 

0.1 

440 

1  28.5 

95 

40 

0.6 

50 

0  57.1 

140 

86 

0.1 

555 

1  28.6 

94 

41 

0.6 

51 

0  58.3 

139 

87 

0.1 

740 

1  28.7 

93 

42 

0.6 

52 

0  59.4 

138 

88 

0.0 

1110 

1  28.7 

92 

43 

0.6 

53 

1  0.6 

137 

69 

0.0 

2220 

1  28.8 

91 

44 

0.6 

54 

1  1.7 

136 

90 

0.0 

QO 

1  28.8 

90 

45 

0.6 

55 

1  2.8 

135 

• 

1 

a 

B 

ft-* 

AX 

1 

a 

B 

ft-a 

A  X  has  the  sign  of  tan  ( X  —  ft  ) 

a  has  the  sign  of  cos  (ft  —  X  ) 

B  haa  the  sign  of  sin  (  ft  —  X  ) 
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OBLIQUITY,  PRECESSION,  ETC.,  1886. 


FOB  GREENWICH  MEAN  NOON. 

TUU 

Apparent 
Obliquity 

of  the 
Ecliptic. 

Equation  of  Equinoxes 

Precession 
of 

The  Sun's 

Mean 
L<mgttanfa 
ofMoon'a 
Ascending 

JIMT 

Equinoxes 
in 

(Haxsbh.) 

In  Longitude 

In  R.  A. 

Longitude. 

Aberration. 

Hor.  Par. 

9.00 

Node.           j 

i 

Jan. 

0 

23  27    4.86 

-  2*67 

-  o!l63 

0.00 

-  20.80 

169  56!  1 

10 

4.97 

2.44 

0.150 

1.38 

20.79 

9.00 

169  24.3 

20 

5.11 

2.34 

0.143 

2.75 

20.77 

8.99 

168  52.5 

30 

5.30 

2.37 

0.145 

4.13 

20.74  ■ 

8.98 

168  20.8  | 

i  Feb. 

9 

5.50 

2.54 

0.155 

5.50 

20.7 1 

8.96 

167  49.0  1 

19 

23  27     5.69 

-2.86 

-  0.175 

6.88 

-  20.67 

8.94 

167   17.2 

March 

i    1 

5.84 

3.31 

0.202 

8.26 

20.63 

8.92 

166  45.4 

11 

5.93 

3.85 

0.236 

9.63 

20.57 

8.90 

166  13.7 

21 

5.95 

4.43 

0.271 

11.01 

20.51 

8.87 

165  41.9 

31 

5.91 

5.01 

0.306 

12.38 

20.45 

8.85 

165  10.1 

April 

10 

23  27     5.82 

-5.52 

-0.337 

13.76 

-  20.39 

8.82 

164  38.4 

20 

5.69 

5.94 

0.363 

15.14 

20.34 

8.80 

164     6.6 

30 

5.53 

6.24 

0.382 

16.51 

20.29 

8.78 

163  34.8 

May 

10 

5.36 

6.40 

0.391 

17.89 

20.24 

8.76 

163     3.0 

20 

521 

6.41 

0.392 

19.26 

20.19 

8.74 

162  31.3 

. 

30 

23  27     5.09 

-6.30 

-0.385 

20.64 

-  20.16 

8.72 

161  59.5 

June 

9 

5.00 

6.11 

0.374 

22.02 

20.13 

8.71 

161  27.7 

19 

4.96 

5.87 

0.359 

23.39 

20.11 

8.71 

160  56.0  j 

29 

5.01 

5.63 

0.&14 
0.331 

24.77 

20.11 

8.70 

160  24.2  ! 

July 

9 

5.11 

5.41 

26.14 

20.10 

8.70 

159  52.4 

19 

23  27     5.24 

-5.26 

-0.322 

27.52 

-  20. 12 

8.71 

159  20.6 

29 

5.41 

5.23 

0.320 

28.90 

20.14 

8.72 

158  48.9 

Aug. 

8 

5.61 

5.33 

0.326 

30.27 

20.17 

8.73 

158  17.1  : 

18 

5.82 

5.56 

0.340 

31.65 

20.20 

8.75 

157  45.3 

28 

6.01 

5.92 

0.362 

33.02 

20.24 

8.77 

157   13.5 

Sept. 

7 

23  27     6.15 

-6.39 

-  0.391 

34.40 

-20.29 

8.79 

156  41.8 

17 

6.22 

6.93 

0.424 

35.78 

20.35 

8.81 

156  10.0 

27 

6.23 

7.51 

0.459 

37.15 

20.41 

8.84 

155  38.2  i 

Oct 

7 

6.20 

8.06 

0.493 

38.53 

20.47 

8.87 

155     6.5 

17 

6.12 

8.55 

0.523 

39.90 

20.53 

8.88 

154  34.7 

27 

23  27     5.99 

-  8.93 

-0.546 

41.28 

-  20.59 

8.91 

154     2.9 

Nov. 

6 

5.83 

9.16 

0.560 

42.66 

20.64 

8.93 

153  31.1 

16 

5.68 

9.24 

0.565 

44.03 

20.69 

8.95 

152  59.4 

^ 

26 

5.54 

9.18 

0.561 

45.41 

20.73 

8.97 

152  27.6  1 

Dec. 

6 

5.44 

8.98 

0.549 

46.78 

20.76 

8.98 

151  55.8 

16 

23  27     5.41 

-8.71 

-0.533 

48.16 

-  20.78 

8.99 

151  24.0 

26 

5.44 

8.41 

0.514 

49.54 

20.79 

9.00 

150  52.3 

36 

23  27     5.53 

-8.14 

-  0.498 

50.91 

-  20.79 

9.00 

150  20.5 

Mean 

Obli 

quity,  1886.0,    23°27'14".58 

(  Hansen  ). 

Mean 

Obli 

quity,  1886.0,    23°  27'  14" .26 

(  Peters  ). 

Doily  Motion 

Precession 
Precession 

for  1886.5 

50".2 

607         log  1.70123 
376         log  9.13863 

ofQ 
— 3M77 

.    .      0".1J 

Precession 

.  .    o".r 

372         log  9.13744 

Sun's 

I 

Meat 

a  Equatorial  Horizontal  Para 

Hax .      8".8 

48           log  0.94685 

PA  R  T     1 1 
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FORMULA  FOR  STAR-REDUCTIOXS,  1886. 


FOBMLXjE  FOB  THE  B£I>UCTIOK  OF  THE  FOSITIOX6  OF  THE  FUED  CTABfi. 
THE  KOTATIOJi  OF  BEfcfcEL,  AXD  THE  COK£TAXT£  OF  FETEBS  ASV  STKTTE. 

yOTATIOX. 
r,  ti*e  Ucw,  reckoned  ie  tiniu  of  ooe  year,  froa  tbe  betri  fining  of  tbr 
(l*£>,  December  **71l  mm  1*«,  Jasiaary  0«jO  —  0*.2*$*,  Wa*bingtoi> 
«v,  /*„  tftie  star's  metua  right  msceamon  sad  dtrliaattotj  at  tsx  begisuiing  of  tbe 
4jl,  *5,    tb*  star  s  appareat  right  ncenwfl  asvd  decliaatiosi  at  tb*  tim*  -, 
/ul,  //,  tL*  njioumi  proper  asotioB  ib  right  aw^Diioo  aad  d«*  lioatioa, 
0,   U»«r  aMitt  »  trt*«  ioogjtud«f 
(It  the  U/ogitud*  of  eke  moo*' §  macemding  a  ode. 
<v,  tb*  obliquity  of  Use  eeliptie, 
1%  tine  loBgitude  of  ibve  sub's  perigee f 
V,  the  Umsjtud*  of  the  mooa  *  perigee, 
^  ,  tke  bsoob's  mean  loagitttde. 

BEHAELIAS  6TAM-NUMBEBS. 
A  —  t  —  04424$  MB  £ 
+  040410  aia  2  £ 

—  042521  tin  2  0 
+  040293  .in  (0  +  82°  8>) 
4-  040025  sin  (2  0  —  ft) 
*  040405  sin  2  ( 
+  040135  sin  (<   -  T') 

*  —  —  ^2239  cot  Q 
+  04095  cm  2  Q 

—  0.6506  coi2  0 

—  0.0092  cof  (  ©  +  280°  570 

—  0.0086  cot  2  (I 

C  mm  —  2(^4451  cos  «  eof  0 

D  mm  -  20.4461  tin  0 

£  —  —    0.0461  tin  Q  +  0"4014  .in  2  ^  —  0".0033  .in  2  0 

Bessel's  8tar- Constants. 
a  mm  3*.07244  +  1'336H9  fin  a©  tan  S0  =  precession  in  right  ascension 
b  m»  -fr  eo.  Oo  tan  60 

C  mm  ^f  COS  GCo  MO  d0 

rf  ■■  tV  iin  Oo  tee  d0 

a;  ■■  20".0633  co.  Oo  ■■  precession  in  declination 

bf  mm  —  gin  Oo 

c'  ■■  tan  o  cos  d0  —  sin  a*  sin  d0 

df  ■■  cos  Oo  sin  d0 

Reduction  to  Apparent  Position. 
ta0+Tfi+Aa+Bb+Cc+Dd  +  E  (in  time) 

r  s0  +  Tuf  +  Aa'  +  Bb'  +  Ce'  +  Dd'  (in  arc) 


—  0.00011  na  (3  0 

-r) 

—  0.00005  sin  2  (  0 

-ft) 

+  0.00010  sin  2  (  0 

-  r<) 

+  0.00009  sin  (2  T' 

-ft) 

+  0.00005  eos  T 

+  0.00004  sin  2  V 

—  ($4027  co«  (3  0- 

-r) 

+  0.0067  cos  (2  0  - 

-ft) 

+  0.0024  co.  ( 2  1"  - 

-ft) 

—  0.0023  sin  I* 

+  0.0008  cos  2  T' 

d 


INDEPENDENT  STAR- NUMBERS, 
f  mm  46".0866  A  +  E  (in  arc)  =  3-.07244  A  +  -rV  E  (in  time) 
|  tin  O  •  B  A  nin  //  s  C 

f  oos  O  —  20".0533  A  k  con  H  =  D 


i  s=s  C  tan  c> 


Reduction  to  Apparent  Position. 
a  ■■  Q0  +/  +  Tfi  +  j^f  sin(G4-Oo)tand  +  ^  A  sin  (/f+oto)  wed 
rf  ■■  d0  +  r^'+  ofoos(G+Oo)  +  Acos  (// -f-oto)  sin  d  +  icosd 


(in  time) 
(in  arc) 


Noth.— (1)  The  independent  star-numbers  are  more  convenient,  when  only  one  or  two  apparent 
positions  of  a  star  are  required,  or  when  Besskl's  star-constants  are  not  known  with 
sufficient  aocuraoy.    Otherwise,  the  Besselian  star-numbers  are  more  convenient. 
(4)  In  using  the  star-constants  of  the  British  Association  Catalogue,  a,  6,  c,  a*,  a',  A*,  c/%  e7, 
must  be  changed  to  c,  d,  «,  6,  —  c*%  —d\  —a1,  — fr',  respectively. 


BESSELIAN  STAR-NUMBERS,   1886. 
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FOR  WASHINGTON  MEAN  MIDNIGHT. 

- 

Solar  Day. 
(Sid.  Hour.) 

Log  A. 

Log  B. 

Log  C 

Log  D. 

8olarDay. 
(Sid.  Hour.) 

Log  <A. 

Log  B. 

Log  C. 

Log  D. 

Jan.       0 

-8.7198 

+0.9870 

-0.5450 

+1.3029 

Feb.     15 

+8.9044 

+0.9496 

-1.1992 

+1.0407 

1 

8.6866 

0.9882 

0.5837 

1.3013 

16 

8.9213 

0.9469 

1.2040 

1.0285 

2 

8.6444 

0.9890 

0.6192 

1.2996 

17 

8.9334 

0.9439 

1.2086 

1.0158 

3 

8.5937 

0.9890 

0.6518 

1.2978 

*      '2 

(10.0)  19 

8.9406 

0.9412 

1.2130 

1.0025 

4 

8.5368 

0.9882 

0.6620 

1.2958 

8.9444 

0.9390 

1.2172 

0.9887 

(7.6)    5 

-8.4767 

+0.9866 

-0.7101 

+1.2937 

20 

+8.9464 

+0.9377 

-1.2212 

+0.9744 

6 

8.4183 

0.9845 

0.7364 

1.2914 

21 

8.9479 

0.9373 

1.2251 

0.9594 

7 

8.3666 

0.9820 

0.7611 

1.2890 

22 

8.9510 

0.9378 

1.2288 

0.9437 

8 

8.3251 

0.9798 

0.7843 

1.2864 

23 

8.9567 

0.9388 

1.2324 

0.9273 

9 

8.2931 

0.9780 

0.8062 

1.2837 

24 

8.9660 

0.9400 

1.2356 

0.9101 

10 

-8.2667 

+0.9769 

-0.8269 

+1.2808 

25 

+8.9783 

+0.9409 

-1.2390 

+0.8921 

11 

8.2375 

0.9767 

0.8465 

1.2778 

26 

8.9927 

0.9412 

1.2420 

0.8732 

12 

8.1951 

0.9772 

0.8651 

1.2746 

27 

9.0074 

0.9407 

1.2449 

0.8533 

13 

8.1235 

0.9781 

0.8829 

1.2712 

28 

9.0209 

0.9393 

1.2477 

0.8323 

14 

8.0017 

0.9792 

0.8998 

1.2677 

Mar.       1 

9.0319 

0.9372 

1.2503 

0.8101 

15 

-7.7745 

+0.9800 

-0.9159 

+1.2640 

2 

+9.0400 

+0.9345 

-1.2627 

+0.7866 

16 

-7.0864 

0.9802 

0.9314 

1.2602 

3 

9.0443 

0.9319 

1.2551 

0.7616 

17 

+7.5821 

0.9796 

0.9461 

1.2561 

4 

9.0456 

0.9296 

1.2572 

0.7350 

18 

7.9445 

0.9781 

0.9603 

1.2519 

5 

9.0447 

0.9280 

1.2592 

0.7065 

19 

8.1248 

0.9760 

0.9739 

1 .2475 

6 

9.0433 

0.9273 

1.2611 

0.6759 

(8.6)20 

+8.2333 

+0.9733 

-0.9869 

+  1.2430 

(ll.O)    7 

+9.0426 

+0.9276 

-1.2629 

+0.6428 

21 

8.3015 

0.9705 

0.9994 

1.2382 

8 

9.0438 

0.9287 

1.2645 

0.6069 

22 

8.3448 

0.9680 

1.0114 

1.2333 

9 

9.0484 

0.9302 

1.2659 

0.6676 

23 

8.3722 

0.9662 

1.0230 

1.2281 

10 

9.0564 

0.9318 

1.2672 

0.5243 

24 

8.3927 

0.9651 

1.0341 

1.2228 

11 

9.0671 

0.9330 

1.2684 

0.4760 

'     25 

+8.4130 

+0.9649 

-1.0446 

+1.2173 

12 

+9.0800 

+0.9334 

-1.2695 

+0.4216 

26 

8.4389 

0.9654 

1.0551 

1.2115 

13 

9.0929 

0.9330 

1.2704 

0.3593 

27 

8.4732 

0.9662 

1.0650 

1.2055 

14 

9.1048 

0.9317 

1.2712 

0.2864 

28 

8.5147 

0.9670 

1.0746 

1.1993 

15 

9.1146 

0.9296 

1.2718 

0.1986 

29 

8.5607 

0.9675 

1.0839 

1.1929 

16 

9.1218 

0.9276 

1.2723 

0.0885 

30 

+8.6069 

+0.9673 

-1.0928 

+1.1863 

17 

+9.1260 

+0.9253 

-1.2727 

+9.9404 

31 

8.6495 

0.9662 

1.1014 

1.1794 

18 

9.1277 

0.9236 

1.2730 

9.7138 

Feb.       1 

8.6857 

0.9643 

1.1097 

1.1723 

19 

9.1279 

0.9228 

1.2731 

+9.2127 

2 

8.7139 

0.9617 

1.1177 

1.1649 

20 

9.1277 

0.9229 

1.2731 

-9.2808 

3 

8.7342 

0.9588 

1.1254 

1.1573 

21 

9.1280 

0.9239 

1.2730 

9.7362 

(9.0)    4 

+8.7468 

+0.9559 

-1.1328 

+1.1493 

(19.0)  22 

+9.1303 

+0.9257 

-1.2727 

-9.9533 

5 

8.7532 

0.9534 

1.1400 

1.1411 

23 

9.1348 

0.9278 

1.2723 

0.0973 

6 

8.7564 

0.9517 

1.1470 

1.1326 

24 

9.1417 

0.9297 

1.2718 

0.2051 

7 

8.7590 

0.9509 

1.1537 

1.1238 

25 

9.1505 

0.9311 

1.2711 

0.2913 

8 

8.7636 

0.9509 

1.1601 

1.1147 

26 

9.1601 

0.9318 

1.2703 

0.3629 

9 

+8.7729 

+0.9515 

-1.1663 

+1.1053 

27 

+9.1694 

+0.9315 

-1.2694 

-0.4243 

10 

8.7883 

0.9525 

1.1723 

1.0955 

28 

9.1775 

0.9304 

1.2684 

0.4779 

11 

8.8088 

0.9532 

1.1781 

1.0853 

29 

9.1834 

0.9287 

1.2672 

0.5255 

12 

8.8332 

0.9535 

1.1837 

1 .0748 

30 

9.1871 

0.9269 

1.2659 

0.5682 

13 

8.8587 

0.9531 

1.1890 

1.0639 

31 

9.1883 

0.9253 

1.2645 

0.6070 

14 

+8.8830 

+0.9518 

-1.1942 

+1.0525 

32 

+9.1882 

+0.9243 

-1.2629 

-0.6494 

15 

+8.9044 

+0.9496 

-1.1992 

+1.0407 

33 

+9.1870 

+0.9242 

-1.2612 

-0.6750 

E  =  - 

-  0."01 

282 


BESSELIAN  STAR-NUMBERS,   1886. 


FOR  WASHINGTON  MEAN  MIDNIGHT. 

Solar  Day. 
(SkLHour.) 

Log  A. 

Log  B. 

Log  C. 

Log  D. 

8ol*rD»y. 
(Sid.  Hour.) 

Log  A. 

Log  B. 

Log  C. 

Log  D. 

Apr.   1 

+9.1882 

+0.9243 

-1.2029 

-0.6424 

Maj  17 

+9.3964 

+0.9603 

-1.0074 

-1.2350 

2 

9.1870 

0.9242 

1.9612 

0.6750 

18 

9.4027 

0.9626 

0.9959 

1.2396 

3 

9.1861 

0.9251 

1.2593 

0.7053 

19 

9.4099 

0.9643 

0.9839 

1 .2440 

4 

9.1865 

0.9069 

1.2573 

0.7334 

20 

9.4173 

9.9651 

0.9715 

1.2483 

5 

9.1892 

0.9292 

1.2552 

0.7507 

21 

9.4245 

0.9651 

0.9566 

1.2525 

(13.#)  6 

+9.1944 

+0.9317 

-1.2530 

-0.7843 

(14.0)  22 

+9.4307 

+0.9643 

-0.9452 

-1.2564 

7 

9.2019 

0.9339 

1.2606 

0.6075 

23 

9.4357 

0.9630 

0.9313 

1.2602 

8 

9.2112 

0.9355 

1.2461 

0.8294 

24 

9.4394 

0.9617 

0.9167 

1.2638 

9 

9.2211 

0.9362 

1.2454 

0.8501 

25 

9.4418 

0.9607 

0.9015 

1.2673 

10 

9.2306 

0.9360 

1.2426 

0.8697 

26 

9.4434 

0.9604 

0.8857 

1.2707 

11 

+9.2393 

+0.9351 

-1.2396 

-0.8883 

27 

+9.4446 

+0.9606 

-0.8691 

-1.2739 

12 

9.2459 

0.9337 

1.2365 

0.9061 

28 

9.446G 

0.9621 

0.8518 

1.2769 

13 

9.2504 

0.9323 

1.2332 

0.9230 

29 

9.4492 

0.9641 

0.8337 

1.2798 

14 

9.2530 

0.9312 

1.2296 

0.9391 

30 

9.4531 

'  0.9664 

0.8146 

1.2626 

15 

9.2542 

0.9306 

1.2263 

0.9546 

31 

9.4565 

0.9686 

0.7945 

1.2852 

16 

+9.2549 

+0.9314 

-1.2226 

-0.9693 

June   1 

+9.4649 

+0.9705 

-0.7733 

-1.2877 

17 

9.2559 

0.9330 

1.2187 

0.9635 

2 

9.4722 

0.9716 

0.7509 

1.2900 

IB 

9.2580 

0.9352 

1.2147 

0.9971 

3 

9.4796 

0.9718 

0.7272 

1.2923 

19 

9.2618 

0.9379 

1.2105 

1.0101 

4 

9.4867 

0.9712 

0.7020 

1.2943 

20 

9.2674 

0.9406 

1.2061 

1.0226 

5 

.  9.4929 

0.9700 

0.6751 

1.2963 

(14.0)  2] 

+9.2747 

+0.9428 

-1.2016 

-1.0347 

(17.0)  6 

+9.4980 

+0.9684 

-0.6463 

-1.2961  J 

22 

9.2830 

0.9443 

1.1969 

1.0463 

7 

9.5020 

0.9668 

0.6153 

1.2998 

23 

9.2912 

0.9450 

1.1920 

1.0575 

8 

9.5049 

0.9657 

0.5819 

1.3014 

24 

9.2988 

0.9448 

1.1869 

1.0682 

9 

9.5072 

0.9653 

0.5455 

1.3028 

25 

9.3051 

0.9439 

1.1817 

1.0786 

10 

9.5093 

0.9657 

0.5057 

1.3042 

26 

+9.3096 

+0.9427 

-1.1763 

-1.0686 

11 

+9.5118 

+0.9669 

-0.4617 

-1.3054 

27 

9.3124 

0.9415 

1.1707 

1.0983 

12 

9.5150 

0.9687 

0.4126 

1.3064 

28 

9.3137 

0.9409 

1.1649 

1.1076 

13 

9.5191 

0.9706 

0.3572 

1.3074 

29 

9.3143 

0.9410 

1.1588 

1.1166 

14 

9.5242 

0.9724 

0.2935 

1.3082 

30 

9.3147 

0.9421 

1.1526 

1.1253 

15 

9.5301 

0.9736 

0.2187 

1.3069 

May   1 

+9.3160 

+0.9440 

-1.1462 

-1.1336 

16 

+9.5362 

+0.9741 

-0.1281 

-1.3095 

2 

9.3186 

0.9465 

1.1395 

1.1417 

17 

9.5423 

0.9737 

0.0133 

1.3099 

3 

9.3232 

0.9492 

1.1326 

1.1496 

18 

9.5477 

0.9725 

9.8569 

1.3103 

4 

9.3296 

0.9518 

1.1255 

1.1571 

19 

9.5521 

0.9707 

9.6097 

1.3105 

5 

9.3375 

0.9539 

1.1162 

1.1644 

20 

9.5558 

0.9687 

-8.9768 

1.3106 

h   6 

+9.3461 

+0.9551 

-1.1106 

-1.1715 

(18.0)  21 

+9.5583 

+0.9669 

+9.3168 

-1.3106 

(15.0)  7 

9.3548 

0.9555 

1.1027 

1.1783 

22 

9.5601 

0.9656 

9.7239 

1.3104 

8 

9.3628 

0.9551 

1.0945 

1.1849 

23 

9.5615 

0.9651 

9.9250 

1.3102 

9 

9.3695 

0.9541 

1.0861 

1.1913 

24 

9.5629 

0.9654 

0.0619 

1.3096 

10 

9.3747 

0.9529 

1.0774 

1.1975 

25 

9.5649 

0.9664 

0.1667 

1.3093 

11 

+9.3784 

+0.9519 

-1.0684 

-1.2034 

26 

+9.5678 

+0.9679 

+0.2493 

-1.3066 

12 

9.3810 

0.9515 

1.0591 

1.2091 

27 

9.5717 

0.9694 

0.3193 

1.3079 

13 

9.3830 

0.9519 

1.0495 

1.2147 

28 

9.5766 

0.9707 

0.3794 

1.3070 

14 

9.3849 

0.9532 

1.0395 

1.2200 

29 

9.5821 

0.9713 

0.4322 

1.3060 

15 

9.3875 

0.9562 

1.0292 

1.2252 

30 

9.5880 

0.9711 

0.4791 

1.3049 

16 

+9.3913 

+0.9577 

-1.0185 

-1.2302 

31 

+9.5937 

+0.9700 

+0.5213 

-1.3037 

17 

+9.3964 

+0.9603 

-1.0074 

-1.2350 

32 

+9.5989 

+0.9682 

+0.5596 

-1.3093 

Ji  =  - 
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FOR  WASHINGTON  MEAN  MIDNIGHT. 

Solar  D»y. 
(Sid.  Hoar.) 

Log  A. 

Log  B. 

Log  a 

Log  D. 

SoUrD»y. 
(8id.  Hoar.) 

Log  A. 

Log  B. 

« 
i 

Log  C. 

Log  Z>. 

July 

1 

+9.5937 

+0.9700 

+0.5213 

-1.3037 

Aug.  16 

+9.7132 

+0.9211 

+1.1821 

-1.0779 

2 

9.5989 

0.9682 

0.5596 

1.3023 

17 

9.7132 

0.9200 

1.1873 

1.0676 

3 

9.6032 

0.9659 

0.5948 

1.3008 

18 

9.7134 

0.9198 

1.1923 

1.0569 

4 

9.6066 

0.9635 

0.6272 

1.2992 

19 

9.7140 

0.9204 

1.1971 

1.0458 

5 

9.6091 

0.9614 

0.6572 

1.2975 

20 

9.7153 

0.9214 

1.2017 

1.0343 

(19.0] 

>  6 

+9.6110 

+0.9599 

+0.6852 

-1.2956 

(9».0)  21 

+9.7174 

+0.9224 

+1.2062 

-1.0224 

t 

7 

9.6126 

0.9593 

0.7113 

1.2036 

22 

9.7201 

0.9230 

1.2105 

1.0100 

8 

9.6143 

0.9595 

0.7359 

1.2915 

23 

9.7232 

0.9228 

1.2147 

0.9971 

9 

9.6165 

0.9604 

0.7590 

1.2892 

24 

9.7264 

0.9216 

1.2186 

0.9837 

10 

9.6194 

0.9616 

0.7809 

1.2868 

25 

9.7295 

0.9196 

1.2225 

0.9697 

11 

+9.6231 

+0.9628 

+0.8016 

-1.2843 

26 

+9.7320 

+0.9169 

+1.2261 

-0.9551 

12 

9.6274 

0.9635 

0.8212 

1.2816 

27 

9.7340 

0.9138 

1.2297 

0.9399 

13 

9.6320 

0.9635 

0.8399 

1.2789 

28 

9.7352 

0.9109 

1.2331 

0.9239 

14 

9.6367 

0.9627 

0.8677 

1.2759 

29 

9.7359 

0.9085 

1.2363 

0.9073 

15 

9.6411 

0.9609 

0.8747 

1.2728 

30 

9.7361 

0.9069 

1.2394 

0.8898 

16 

+9.6447 

+0.9585 

+0.8909 

-1.2696 

31 

+9.7363 

+0.9063 

+1.2423 

-0.8715 

17 

9.6476 

0.9558 

0.9064 

1.2662 

Sept.   1 

9.7367 

0.9067 

1.2451 

0.6522 

18 

9.6495 

0.9531 

0.9213 

1.2627 

2 

9.7375 

0.9078 

1.2478 

0.8319 

19 

9.6507 

0.9509 

0.9356 

1.2590 

3 

9.7389 

0.9092 

1.2503 

0.8104 

20 

9.6516 

0.9493 

0.9493 

1.2552 

4 

9.7409 

0.9104 

1.2527 

0.7877 

w 

21 

+9.6523 

+0.9487 

+0.9624 

-1.2513 

(93^0)  5 

+9.7433 

+0.9110 

+1.2549 

-0.7636 

(24>.©)  22 

9.6534 

0.9489 

0.9751 

1.2471 

6 

9.7460 

0.9108 

1.2570 

0.7379 

23 

9.6550 

0.9497 

0.9873 

1.2428 

7 

9.7485 

0.9097 

1.2590 

0.7105 

24 

9.6575 

0.9507 

0.9990 

1.2383 

8 

9.7507 

0.9076 

1.2608 

0.6811 

25 

9.6608 

0.9515 

1.0104 

1.2337 

9 

9.7524 

0.9050 

1.2625 

0.6494 

26 

+9.6648 

+0.9518 

+1.0213 

-1.2289 

10 

+9.7534 

+0.9022 

+1.2641 

-0.6149 

27 

9.6691 

0.9513 

1.0318 

1.2239 

11 

9.7537 

0.8997 

1.2656 

0.6775 

28 

9.6734 

0.9499 

1.0420 

1.2188 

12 

9.7536 

0.8979 

1.2669 

0.5362 

29 

9.6774 

0.9476 

1.0518 

1.2134 

13 

9.7532 

0.8970 

1.2681 

0.4905 

30 

9.6807 

0.9448 

1.0613 

1.2078 

14 

9.7529 

0.8972 

1.2692 

0.4393 

31 

+9.6833 

+0.9418 

+1.0705 

-1.2021 

15 

+9.7530 

+0.8983 

+1.2701 

-0.3810 

Aug. 

1 

9.6851 

0.9389 

1.0793 

1.1962 

16 

9.7536 

0.9000 

1.2709 

0.3134 

2 

9.6863 

0.9367 

1.0879 

1.1900 

17 

9.7549 

0.9018 

1.2716 

0.2333 

3 

9.6871 

0.9352 

1.0962 

1.1837 

18 

9.7568 

0.9033 

1.2722 

0.1345 

4 

9.6880 

0.9348 

1.1042 

1.1771 

19 

9.7593 

0.9041 

1.2726 

0.0064 

i. 

5 

+9.6891 

+0.9351 

+1.1119 

-1.1703 

(0.0)  20 

+9.7619 

+0.9040 

+1.2729 

-9.8235 

(31.03 

6 

9.6908 

0.9359 

1.1194 

1.1632 

21 

9.7645 

0.9029 

1.2731 

-9.5006 

7 

9.6932 

0.9368 

1.1267 

1.1559 

22 

9.7668 

0.9011 

1.2731 

+8.5172 

8 

9.6961 

0.9374 

1.1337 

1.1484 

23 

9.7685 

0.8988 

1.2731 

9.5826 

9 

9.6995 

0.9374 

1.1405 

1.1406 

24 

9.7696 

0.8965 

1.2729 

9.8646 

10 

+9.7029 

+0.9365 

+1.1470 

-1.1325 

25 

+9.7702 

+0.8946 

+1.2725 

+0.0342 

11 

9.7061 

0.9347 

1.1534 

1.1242 

26 

9.7704 

0.8936 

1.2721 

0.1558 

12 

9.7089 

0.9321 

1.1595 

1.1156 

27 

9.7704 

0.8935 

1.2715 

0.2506 

13 

9.7110 

0.9290 

1.1655 

1.1066 

28 

9.7705 

0.8945 

1.2708 

0.3288 

14 

9.7124 

0.9259 

1.1712 

1.0974 

29 

9*7710 

.  0.8963 

1.2699 

0.3942 

15 

+9.7130 

+0.9231 

+1.1768 

-1.0878 

30 

+9.7720 

+0.8986 

+1.2689 

+0.4513 

* 

16 

+9.7132 

+0.9211 

+1.1821 

-1.0779 

31 

+9.7736 

+0.9008 

+1.2678 

+0.5017 

/ 

■ 

Ji  =  - 
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FOB  WASHINGTON  MEAN  MIDNIGHT. 

Solar  Day. 
(Sid.  Hour.) 

Log  A. 

Log  B. 

Log  a 

Log  D. 

8oUrD*y. 
(Sid.  Hour.) 

Log  A. 

Log  B. 

Log  C. 

Log  D. 

* 

Oct.   1 

+9.7736 

+0.9008 

+1.2678 

+0.5017 

Not.  16 

+9.8429 

+0.9290 

+1.0337 

+1.2230 

2 

9.7757 

0.9026 

1.2666 

0.5467 

17 

9.8449 

0,9277 

1.0226 

1.2283 

3 

9.7781 

0.9036 

1.2652 

0.5874 

18 

9.8464 

0.9265 

1.0111 

1.2334 

4 

9.7805 

0.9036 

1.2637 

0.6246 

b   l9 

9.8476 

0.9258 

0.9992 

1.2383 

5 

9.7827 

0.9028 

1.2621 

0.6586 

(4.0)  20 

*t.o404 

0.9259 

0.9868 

1.2430 

(1.0)  6 

+9.7844 

+0.9012 

+1.2603 

+0.6901 

21 

49.8493 

+0.9269 

+0.9738 

+1.2476 

7 

9.7855 

0.8993 

1.2584 

0.7194 

22 

9.8503 

0.9288 

0.9603 

1.2519 

8 

9.7860 

0.8976 

1.2563 

0.7467 

23 

9.8517 

0.9312 

0.9463 

1.2561 

9 

9.7861 

0.8964 

1.2541 

0.7723 

24 

9.8536 

0.9339 

0.9316 

1.2601 

10 

9.7859 

0.8961 

1.2518 

0.7964 

25 

9.8560 

0.9363 

0.9162 

1.2639 

> 

11 

+9.7857 

+0.8969 

+1.2493 

+0.8191 

26 

+9.8587 

+0.9382 

+0.9002 

+1.2676 

12 

9.7857 

0.8986 

1.2467 

0.8405 

27 

9.8616 

0.9392 

0.8834 

1.2711 

13 

9.7862 

0.9011 

1.2439 

0.8608 

28 

9.8644 

0.9392 

0.8658 

1.2745 

14 

9.7874 

0.9038 

1.2409 

0.8801 

29 

9.8670 

0.9384 

0.8473 

1.2777 

15 

9.7892 

0.9063 

1.2378 

0.8985 

30 

9.8692 

0.9370 

0.8278 

1.2807 

16 

+9.7915 

+0.9082 

+1.2346 

+0.9160 

Deo.   1 

+9.8708 

+0.9354 

+0.8072 

+1.2836 

17 

9.7941 

0.9093 

1.2312 

0.9327 

2 

9.8720 

0.9341 

0.7855 

1.2863 

18 

9.7968 

0.9094 

1.2277 

0.9487 

3 

9.8728 

0.9333 

0.7624 

1.2889 

19 

9.7993 

0.9087 

1.2240 

0.9640 

4 

9.8735 

0.9334 

0.7380 

1.2913 

20 

9.8013 

0.9073 

1.2201 

0.9786 

5 

9.8742 

0.9344 

0.7119 

1.2936 

(^•)21 

+9.8028 

+0.9058 

+1.2160 

+0.9926 

(S.O)  6 

+9.8752 

+0.9361 

+0.6840 

+1.2957 

22 

9:8037 

0.9046 

1.2118 

1.0061 

7 

9.8766 

0.9383 

0.6540 

1.2977 

23 

9.8043 

0.9041 

1.2074 

1.0191 

8 

9.8786 

0.9405 

0.6217 

1.2995 

24 

9.8047 

0.9045 

1.2028 

1.0316 

9 

9.8810 

0.9424 

0.5865 

1.3012 

25 

9.8051 

0.9059 

1.1980 

1.0436 

10 

9.8839 

0.9436 

0.5482 

1.3028 

26 

+9.8057 

+0.9081 

+1.1931 

+1.0551 

11 

+9.8869 

+0.9438 

+0.5060 

+1.3042 

27 

9.8069 

0.9109 

1.1879 

1.0662 

12 

9.8896 

0.9432 

0.4590 

1.3054 

28 

9.8086 

0.9139 

1.1826 

1.0770 

13 

9.8924 

0.9417 

0.4062 

1.3066 

29 

9.8108 

0.9164 

1.1770 

1.0873 

14 

9.8947 

0.9398 

0.3458 

1.3075 

30 

9.8133 
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7.06 

0.471 

69  55 

4  39.7 

254  24 

16  57.6 

0.9524 

1.2756 

7.88 

0.8968 

4 

0.2595 

7.07 

0.471 

69  58 

4  39.9 

253  20 

16  53.3 

0.9540 

1.2760 

7.85 

0.8947 

5 

0.2623 

7.11 

0.474 

69  58 

4  39.9 

252  17 

16  49.1 

0.9563 

1;2763 

7.81 

Q.8926 

(13.0)  6 

0.2650 

+  7.20 

+0.480 

69  50 

4  39.3 

251  14 

16  44.9 

+0.9590 

+1.2767 

-7.77 

-0.8904 

7 

0.2677 

7.32 

0.488 

69  37 

4  38.5 

250  II 

16  40.7 

0.9620 

1.2771 

7.73 

0.8880 

8 

0.2705 

7.48 

0.499 

69  17 

4  37.1 

249  8 

16  36.5 

0.9645 

1 .2775 

7.68 

0.8855 

9 

0.2732 

7.65 

0.510 

68  52 

4  35.5 

248  5 

16  32.3 

0.9664 

1.2780 

7.64 

0.8828 

10 

0.2760 

7.83 

0.522 

68  26 

4  33.7 

247  2 

16  28.1 

0.9675 

1.2784 

7.59 

0.8800 

11 

0.2787 

+  7.98 

+0.532 

68  0 

4  32.0 

246  0 

16  24.0 

+0.9679 

+1.2789 

-7.53 

-0.8770 

12 

0.2814 

8.10 

0.540 

67  38 

4  30.5 

244  57 

16  19.8 

09677 

1.2794 

7.48 

0.8739 

13 

0.2842 

8.19 

0.546 

67  22 

4  29.5 

243  55 

16  15.7 

0.9671 

1.2799 

7.43 

0.8707 

14 

0.2869 

8.24 

0.549 

67  11 

4  28.7 

242  53 

16  11.5 

0.9666 

1.2804 

7.37 

0.8673 

15 

0.2896 

8.26 

0.551 

67  7 

4  28.5 

241  52 

16  7.5 

0.9665 

1.2809 

7.31 

0.8637 

16 

0.2924 

+  8.27 

+0.551 

67  7 

4  28.5 

240  50 

16  3.3 

+0.9671 

+1.2815 

-7.25 

-0.8600 

17 

0.2951 

8.29 

0.553 

67  8 

4  28.5 

239  49 

15  59.3 

0.9685 

1.2820 

7.18 

0.8561 

18 

0.2979 

8.33 

0.555 

67  8 

4  28.5 

238  47 

15  55.1 

0.9707 

1.2826 

7.11 

0.8521 

19 

0.3006 

8.40 

0.560 

67  5 

4  28.3 

237  46 

1551.1 

0.9736 

1.2831 

7.05 

0.8479 

20 

0.3033 

8.51 

0.567 

66  57 

4  27.8 

236  46 

15  47.1 

0.9767 

1.2837 

6.98 

0.8436 

1  (14.0)  21 

0.3061 

+  8.65 

+0.577 

66  42 

4  26.8 

235  45 

15  43.0 

+0.9797 

+1.2843 

-6.90 

-0.8390 

22 

0.3088 

8.82 

0.588 

66  2:) 

4  25.6 

234  44 

15  38.9 

0.9823 

1.2849 

6.83 

0.8343 

23 

0.3  H  5 

8.99 

0.599 

66  2 

4  24.1 

233  44 

15  34.9 

0.9842 

1.2855 

6.75 

0.8295 

24 

0.3143 

9.15 

0.610 

65  38 

4  22.5 

232  44 

15  30.9 

0.9853 

1.2861 

6.67 

0.8244 

25 

0.3170 

9.29 

0.619 

65  16 

4  21.1 

231  44 

15  26.9 

0.9857 

1.2868 

•  6.59 

0.8191 

26 

0.3198 

+  9.38 

+0.625 

64  59 

4  19.9 

230  45 

15  23.0 

+0.9855 

+1.2874 

-6.51 

-0.8137 

27 

0.3225 

9.44 

0.699 

64  47 

4  19.1 

229  45 

15  19.0 

0.9850 

1.2880 

6.43 

0.8081 

28 

0.3252 

9.47 

0.631 

64  41 

4  18.7 

228  46 

15  15.1 

0.9847 

1.2886 

6.34 

0.8022 

29 

0.3280 

9.48 

0.632 

64  40 

4  18.7 

227  47 

15  11.1 

0.9849 

1.2892 

6.26 

0.7963 

30 

0.3307 

9.50 

0.633 

64  41 

4  18.7 

226  48 

J  5  7.2 

0.9859 

1.2899 

6.17 

0.7900 

May   1 

0.3335 

+  9.52 

+0.635 

64  43 

4  18.9 

225  50 

15  3.3 

+0.9877 

+1.2905 

-6.08 

-0.7836 

2 

0.3362 

9.5o 

0.639 

64  44 

4  18.9 

224  51 

14  59.4 

0.9902 

1.2911 

5.99 

0.7770 

3 

0.3389 

9.68 

0.645 

64  37 

4  18.5 

223  53 

14  55.5 

0.9933 

1.2918 

5.89 

0.7701 

4 

0.3417 

9.83 

0.655 

64  26 

4  17.7 

222  55 

14  51.7 

0.9966 

1.2924 

5.79 

0.7629 

5 

0.3444 

10.01 

0.667 

64  8 

4  16.6 

221  57 

14  47.8 

0.9997 

1.2930 

5.70 

0.7555 

.   6 
(14.0)  7 

0.3471 

+10.21 

+0.681 

63  45 

4  15.0 

221  0 

14  44.0 

+  1.0024 

+1.2937 

-5.60 

-0.7480 

0.3499 

10.41 

0.694 

63  18 

4  13.2 

220  2 

14  40.1 

1.0045 

1.2943 

6.50 

0.7401 

8 

0.3526 

10.61 

0.707 

62  51 

4  11.4 

219  5 

14  36.3 

1.0058 

1.2949 

5.40 

0.7320 

9 

0.3554 

10.77 

0.718 

62  26 

4  9.7 

218  8 

14  32.5 

1.0064 

1.2955 

5.29 

0.7236 

10 

0.3581 

10.90 

0.727 

62  6 

4  8.4 

217  11 

14  28.7 

1.0066 

1.2962 

5.19 

0.7148 

11 

0.3608 

+11.00 

+0.733 

61  50 

4  7.3 

216  14 

14  24.9 

+1.0067 

+1.2968 

-5.08 

-0.7058 

1 

12 

0.3635 

11.06 

0.737 

61  40 

4  6.7 

215  18 

K2I.2 

1.0069 

1.2974 

4.97 

0.6966 

13 

0.3663 

11.11 

0.741 

61  35 

4  6.3 

214  21 

14  17.4 

1.0076 

1.2979 

4.86 

0.6869 

14 

0.3690 

11.16 

0.744 

61  33 

4  6.2 

213  25 

14  13.7 

1.0091 

1.2985 

4.75 

• 

0.6769 

15 

0.3718 

11.23 

0.748 

61  31 

4  6.1 

212  29 

14  9.9 

1.0112 

1.2991 

4.64 

0.6666 

16 

0.3745 

+11.33 

+0.755 

61  27 

4  5.8 

21133 

14  6.2 

+1.0140 

+1.2997 

-4.53 

-0.6558 

17 

0.3773 

+-11.46 

+0.764 

61  18 

4  5.2 

210  38  14  2.5 

+1.0172 

+1.3002 

-4.41 

-0.6448 
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(Sid.  Hoar.) 

In  Arc 

In  Time. 

In  Are. 

In  Time. 

In  Are. 

In  Time. 

May      17 

y 

0.3773 

+1M6 

• 
+0.764 

O         / 

61  18 

h    m 
4    5.2 

210°38 

h   m 
14    2.5 

+1.0172 

+1.3002 

-4.41 

-0.6448 

18 

0.3800 

11.63 

0.775 

61    5 

4    4.3 

209  42 

13  58.8 

1.0204 

1.3008 

4.30 

0.6332 

19 

0.3827 

11.83 

0.788 

60  46 

4    3.1 

208  47 

13  55.1 

1.0234 

1.3013 

4.18 

0.6213 

20 

0.3855 

12.03 

0.802 

60  24 

4     1.6 

207  52 

13  51.5 

1.0258 

1.3018 

4.07 

0.6089 

21 

0.3882 

12.23 

0.815 

59  59 

3  59.9 

206  57 

13  47.8 

1.0276 

1.3024 

3.94 

0.5960 

a:m  22 

0.3909 

+ 12.41 

+0.827 

59  35 

«3  90. o 

206   2 

13  44.1 

+1.0286 

+  1.3029 

-3.82 

-0.5826 

23 

0.3937 

12.55 

0.837 

59  14 

3  56.9 

205   7 

13  40.5 

1.0289 

1.3033 

3.70 

0.5686 

24 

0.3964 

12.66 

0.844 

58  56 

3  55.7 

204  13 

13  36.9 

1.0289 

1/3038 

3.58 

0.5541 

25 

0.3992 

12.73 

0.849 

58  44 

3  54.9 

203  18 

13  33.2 

1.0289 

1.3043 

3.46 

0.5389 

26 

0.4019 

12.78 

0.852 

58  37 

3  54.5 

202  24 

13  29.6 

1.0290 

1.3047 

3.34 

0.5231 

27 

0.4046 

+12.82 

+0.854 

58  34 

3  54.3 

201  30 

13  26.0 

+1.0297 

+1.3052 

-3.21 

-0.5065 

28 

0.4074 

12.87 

0.858 

58  33 

3  54.2 

200  36 

13  22.4 

1.0312 

1.3056 

3.08 

0.4892 

29 

0.4101 

12.95 

0.863 

58  30 

3  54.0 

199  42 

• 

13  18.8 

1.0333 

1.3060 

2.96 

0.4710 

30 

0.4129 

13.07 

0.871 

58  24 

3  53.6 

198  48 

13  15.2 

1.0360 

1.3064 

2.83 

0.4519 

31 

0.4156 

13.23 

0.882 

58  13 

3  52.9 

197  54 

13  11.6 

1.0391 

1.3067 

2.70 

0.4318 

June       1 

0.4183 

+13.43 

+0.895 

57  57 

3  51.8 

197    1 

13    8.1 

+  1.0423 

+1.3071 

-2.57 

-0.4105 

2 

0.421 1 

13.65 

0.910 

57  35 

3  50.3 

196    7 

13    4.5 

1.0451 

1.3075 

2.44 

0.3881 

3 

0.4238 

13.89 

0.926 

57    9 

3  48.6 

19514 

13    0.9 

1.0475 

1.3078 

2.31 

0.3644 

4 

0.4265 

14.12 

0.941 

56  42 

3  46.8 

194  21 

12  57.4 

1.0492 

1.3081 

2.18 

0.3391 

5 

0.4293 

14.32 

0.955 

56  14 

3  44.9 

193  27 

12  53.8 

1.0502 

1.3084 

2.05 

0.3122 

(ir.o)  6 

0.4320 

+14.49 

+0.966 

55  50 

3  43.3 

192  34 

12  50.3 

+1.0507 

+1.3087 

-1.92 

-0.2833 

7 

0.4348 

14.62 

0.975 

55  29 

3  41.9 

191  41 

12  46.7 

1.0509 

1.3089 

1.79 

0.2524 

8 

0.4375 

14.72 

0.981 

55  14 

3  40.9 

190  48 

12  43.2 

1.0511 

1.3091 

1.66 

0.2188 

9 

0.4402 

14.80 

0.987 

55    4 

3  40.3 

189  55 

12  39.7 

1.0515 

1.3094 

1.52 

0.1823 

10 

0.4130 

14.87 

0.991 

54  58 

3  39.9 

189    2 

12  36.1 

1.0525 

1.3096 

1.40 

0.1425 

11 

0.4457 

+14.96 

+0.997 

54  53 

3  39.5 

188   9 

12  32.6 

+1.0541 

+1.3098 

-1.26 

-0.0992 

12 

0.4484 

15.07 

1.005 

54  48 

3  39.2 

187  17 

12  29.1 

1.0564 

1.3099 

1.12 

0.0500 

13 

0.4512 

15.21 

1.014 

54  40 

3  38.7 

186  24 

12  25.6 

1.0591 

1.3101 

0.99 

9.9946 

14 

0.4539 

15.39 

1.026 

54  28 

3  37.9 

185  31 

12  22.1 

1.0619 

1.3102 

0.85 

9.9309 

15 

0.4567 

15.60 

1.040 

54  10 

3  36.7 

184  39 

12  18.6 

1.0648 

1.3103 

0.72 

9.8560 

16 

0.4594 

+15.83 

+'1.055 

53  49 

3  35.3 

183  46 

1215.1 

+1.0672 

+1.3104 

-0.58 

-9.7637 

17 

0.4621 

16.05 

1.070 

53  24 

3  33.G 

182  54 

12  11.6 

1.0691 

1.3105 

0.45 

9.6508 

18 

0.4649 

16.25 

1.083 

52  59 

3  31.9 

182    1 

12   8.1 

1.0702 

1.3105 

0.31 

9.4943 

19 

0.4676 

16.42 

1.094 

52  35 

3  30.3 

181    8 

12    4.5 

1.0707 

1.3106 

0.18 

9.2470 

20 

0.4703 

16.56 

1.104 

52  14 

3  28.9 

180  16 

12    1.1 

1.0708 

1.3106 

-0.04 

-8.6031 

<18.#)  21 

0.4731 

+16.65 

+1.110 

51  57 

3  27.8 

179  23 

1 1  57.5 

+1.0706 

+1.3106 

+0.09 

+8.9750 

22 

0.4758 

16.72 

1.115 

51  45 

3  27.0 

178  31 

11  54.1 

1.0705 

1.3106 

0.2? 

9.3615 

23 

0.4786 

16.77 

1.118 

51  38 

3  26.5 

177  38 

11  50.5 

1.0707 

1.3105 

0.37 

9.5626 

24 

0.4813 

16.83 

1.122 

51  34 

3  26.3 

176  46 

1147.1 

1.0715 

1.3105 

0.50 

9.6994 

25 

0.4840 

16.91 

1.127 

51  30 

3  26.0 

175  53 

1 1  43.5 

1.0729 

1.3104 

0.64 

9.8031 

26 

0.4808 

+17.02 

+1.135 

51  24 

3  25.6 

175    1 

11  40.1 

+1.0749 

+1.3103 

+0.77 

+9.8867 

27 

0.4895 

17.18 

1.145 

51  15 

3  25.0 

174    8 

11  36.5 

1.0774 

1.3102 

0.91 

9.9567 

28 

0.4922 

17.37 

1.158 

51     1 

3  24.1 

173  16 

11  33.1 

1.0601 

1.3100 

1.04 

0.0169 

99 

0.4950 

17.59 

1.173 

50  42 

3  22.8 

172  23 

1129.5 

1.0826 

1.3099 

1.17 

0.0696 

30 

0.4977 

17.83 

1.189 

50  18 

3  21.2 

17130 

1126.0 

1.0849 

1.3097 

1.31 

0.1165 

31 

0.5005 

+18.07 

+1.205 

49  52 

3  19.5 

170  38 

1122.5 

+1.0866 

+1.3095 

+1.44 

+0.1587 

32 

0.5032 

+18.28 

+1.219 

49  25 

3  17.7 

169  45 

11  19.0 

+1.0877 

+1.3093 

+1.57 

+0.1970 
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r 

/    ! 
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J 
In  Arc. 

H 

Log^. 

Log*. 

• 

i 

+1.44 

Logt. 

In  Arc. 

In  Time. 

In  Arc. 

0    / 

49  52 

In  Time. 

1  In  Time. 

July   1 

y 

0.5005 

+18.07 

8 
+1.205 

h  m 
3  19.5 

170°  38 

h  m 
11  22.5 

+  1.0866 

+1.3095 

+0.1587 

2 

0.5032 

18.28 

1.219 

49  25  3  17.7 

169  45 

11  19.0 

1.0877 

1.3093 

1.57 

0.1970 

3 

0.5059 

18.47 

1.231 

48  59  3  15.9 

168  52 

11  15.5 

1.0882 

1.3091 

1.71 

0.2321 

4 

0.5087 

18.61 

1.241 

48  36  3  14.4 

167  59 

11  11.9 

1.0883 

1.3088 

1.84 

0.2646 

5 

0.5114 

18.72 

1.248 

46  18   3  13.2 

167  6 

11  8.4 

1.0883 

1.3086 

1.97 

0.2946 

(19.0)  6 

0.5142 

+  18.80 

+1.253 

48  5   3  12.3 

166  14 

11  4.9 

+  1.0883 

+  1.3083 

+2.10 

+0.3226 

7 

0.5169 

18.87 

1.258 

47  56   3  11.7 

165  20 

11  1.3 

1.0887 

1.3080 

2.23 

0.3487 

8 

0.5196 

18.95 

1.263 

47  50   3  11.3 

164  27 

10  57.8 

1.0896 

1 .3077 

2.36 

0.3733 

9 

0.5224 

19.04 

1.269 

47  45  3  1 1.0 

163  34 

10  54.3 

1.0909 

1.3073 

2  49 

0.3964 

10 

0.5251 

19.17 

1.278 

47  38  3  10.5 

162  41 

10  50.7 

1.0929 

1 .3070 

2.62 

0.4183 

11 

0.5278 

+  19.33 

+1.289 

47  29  :  3  9.9 

161  47 

10  47.1 

+  1.0953 

+1.3066 

+2.75 

+0.4392 

12 

0.5306 

19.53 

1.302 

47  14   3  8.9 

160  54 

10  43.6 

1.0977 

1 .3063 

2.88 

0.4588 

13 

0.5333 

19.74 

1.316 

46  56  3  7.7 

160  0  10  40.0 

1.0999 

1.3059 

3.00 

0.4774 

14 

0.5361 

19.95 

1.330 

46  34  3  6.3 

159  6  10  36.4 

1.1016 

1 .3055 

3.13 

0.4951 

15 

0.5388 

20.15 

1.343 

46  10  3  4.7 

158  13 

10  32.9 

1.1028 

1.3050 

3.25 

0.5122 

16 

0.5415 

+20.32 

+1.355 

45  46 

3  3.1 

157  19 

10  29.3 

+1.1033 

+1.3046 

+3.38 

+0.5284 

17 

0.5443 

20.46 

1.364 

45  24 

3  1.6 

156  25 

10  25.7 

1.1033 

1.3041 

3.50 

0.5438 

18 

0.5470 

20.55 

1.370 

45  6  3  0.4 

155  30 

10  22.0 

1.1029 

1.3037 

3.62 

0.5587 

19 

0.5497 

20.61 

1.374 

44  52  2  59.5 

154  36 

10  18.4 

1.1024 

1.3032 

3.74 

0.5730 

20 

0.5525 

20.65 

1.376 

44  43 

2  58.9 

153  41 

10  14.7 

1.1021 

1.3027 

3.86 

0.5867 

0.5552 

+20.68 

+  1.379 

44  37 

2  58.5 

152  47 

10  11.1 

+1.1021 

+1.3022 

+3.98 

+0.5998 

0.5580 

20.73 

1.382 

44  34   2  58.3 

151  52 

10  7.5 

1.1028 

1.3017 

4.10 

0.6125 

23 

0.5607 

20.81 

1.387 

44  30   2  58.0 

150  57 

10  3.8 

1.1040 

1.3012 

4.21 

0.6247 

24 

0.5634 

20.93 

1.395 

44  24  '  2  57.6 

150  2 

10  0.1 

1.1058 

1.3006 

4.33 

0.6364 

25 

0.5662 

21.09 

1.406 

44  14 

2  56.9 

149  7 

9  56.5 

1.1078 

1.3001 

4.44 

0.6477 

26 

0.5689 

+21.28 

+  1.419 

44  0 

2  56.0 

148  12 

9  52.8 

+1.1100 

+1.2995 

+4.56 

+0.6587 

27 

0.5716 

21.50 

1 .433 

43  41 

2  54.7 

147  17 

9  49.1 

1.1120 

1.2990 

4.67 

0.6692 

28 

0.5744 

21.71 

1.447 

43  18  2  53.2 

146  21 

9  45.4 

1.1136 

1.2984 

4.78 

0.6794 

29 

0.5771 

21.91 

1.461 

42  54   2  51.6 

145  25 

9  41.7 

1.1147 

1.2978 

4.89 

0.6892 

30 

0.5799 

22.08 

1.472 

42  29   2  49.9 

144  29 

9  37.9 

I.1J52 

1.2972 

5.00 

0.6987 

31 

0.5826 

+22.21 

+1.481 

42  7  2  48.5 

143  33 

9  34.2 

+1.1152 

+1.2966 

+5.10 

+0.7079 

Aug.   1 

0.9853 

22.30 

1.487 

41  49  2  47.3 

142  37 

9  30.5 

1.1149 

1.2960 

5.21 

0.7168 

2 

0.5881 

22.37 

1.491 

41  35  2  46.3 

14141 

9  26.7 

1.1146 

1.2954 

5.31 

0.7253 

3 

0.5908 

22.4 1 

1 .494 

41  27 

2  45.8 

140  44 

9  22.9 

1.1145 

1.2948 

5.42 

0.7336 

4 

0.5936 

22.45 

1.497 

41  21   2  45.4 

139  47 

9  19.1 

I.I  147 

1.2942 

5.52 

0.7416 

h   S 

0.5963 

+22.51 

+1.501 

41  19  2  45.3 

138  50 

9  15.3 

+1.1155 

+1.2936 

+5.62 

+0.7494 

(91.0)  6 

0.5990 

22.60 

1.507 

41  15  2  45.0 

137  53 

9  11.5 

1.1168 

1.21)29 

5.71 

0.7568 

7 

0.6018 

22.72 

1  1.515 

41  9 

2  44.6 

136  56 

9  7.7 

1.1185 

1.2923 

5.81 

0.7641 

8 

0.6045 

22.88 

1 .525 

41  0 

2  44.0 

135  59 

9  3.9 

1.1205 

1.2917 

5.90 

0.7711 

9 

0.6072 

23.05 

1  1.537 

40  47  2  43.1 

135  1 

9  0.1 

1.1224 

1.2911 

6.00 

0.7779 

10 

0.6100 

+23.24 

+1.549 

40  30  2  42.0 

134  3 

8  56.2 

+1.1240 

+1.2904 

+6.09 

+0.7845 

11 

0.6127 

23.4 1 

1.561 

40  10  2  40.7 

133  5 

8  52.3 

1.1251 

1.2898 

6.18 

0.7908  j 

12 

0.6155 

23.56 

1.571 

39  49  |  2  39.3 

132  6 

8  48.4 

1.1257 

1.2892 

6.26 

0.7969 

13 

0.6182 

23.68 

1 .578 

39  29  2  37.9 

131  8 

8  44.5 

1.1257 

1.2885 

6.35 

0.8029 

14 

0.6209 

23.75 

1.583 

39  12  2  36.8 

130  9 

8  40.6 

1.1252 

1.2879 

6.44 

0.8086 

15 

0.6237 

+23.78 

+1.585 

38  58  '  2  35.9 

129  10 

8  36.7 

+1.1245 

+1.2873 

+6.52 

+0.8142 

16 

0.6264 

+23.79 

+1.586 

38  50  i  2  35.3 

128  11 

8  32.7 

+1.1238 

+1.2867 

+6.60 

+0.8195 

19 
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FOR  WASHINGTON 

MEAN  MIDNIGHT 

Solar  Day. 
(Sid.  Hoar.) 

1 

Aug.   16 

r 

/ 

( 
In  Arc. 

5 
In  Time. 

H 

In  Arc.  1  In  Time. 

i 

lotg. 

Lor*. 

• 

« 

i 
Lo*t. 

In  Are. 

In  Time. 

7 
0.6264 

+23.79 

8 

+1.586 

O    / 

38  50 

b  m 
2  35.3 

O   / 

128  II 

h  m 
8  32.7 

+1.1238 

+1.2867 

+6.60 

+0.8195 

i      17 

0.6291 

23.79 

1.586 

38  45 

2  35.0 

127  12 

8  28.8 

1. 1234 

1.2861 

6.68 

0.8247 

I       18 

0.6319 

23.80 

1.567 

38  44 

2  34.9 

126  13 

8  24.9 

1.1234 

1.2855 

6.76 

0.8297 

19 

0.6346 

23.84 

1.589 

38  44 

2  34.9 

125  13 

8  20.9 

1.1240 

1.2849 

6.83 

0.8345 

20 

0.6374 

23.91 

1.594 

38  43 

2  34.9 

124  13 

8  16.9 

1.1253 

1.2843 

6.90 

0.8391 

*   8" 
(93.0)  22 

0.6401 

+24.03 

+  1.602 

38  39 

2  34.6 

123  13 

8  12.9 

+1.1269 

+1.2837 

+6.98 

+0.8436 

0.6428 

24.18 

1.612 

38  31 

2  34.1 

122  13 

8  8.9 

1.1288 

1.2831 

7.05 

0.8479 

23 

0.6456 

24.35 

1.623 

38  18 

2  33.2 

121  13 

8  4.9 

1.1306 

1.2826 

7.11 

0.8521 

24 

0.6483 

24.53 

1.635 

38  1 

2  32.1 

120  12 

8  0.8 

1.1322 

1.2820 

7.18 

0.8561 

1      25 

0.6510 

24.70 

1.647 

37  42 

2  30.8 

119  12 

7  56.8 

1.1333 

1.2815 

7.24 

0.8599 

26 

0.6538 

+24.85 

+1.657 

37  21 

2  29.4 

11811 

7  52.7 

+1.1339 

+1.2809 

+7.30 

+0.8636 

27 

0.6565 

24.96 

1.664 

37  2 

2  28.1 

117  10 

7  48.7 

1.1340 

1.2804 

7.36 

0.8671 

28 

0.6593 

25.03 

1.669 

36  46 

2  27.1 

116  9 

7  44.6 

1.1337 

1.2799 

7.42 

0.8704 

20 

0.6620 

25.07 

1.671 

36  35 

2  26.3 

115  7 

7  40.5 

1.1333 

1.2794 

7.48 

0.8737 

30 

0.6647 

25.09 

1.672 

36  28 

2  25.9 

114  6 

7  36.4 

1.1329 

1.2789 

7.53 

0.8768 

31 

0.6675 

+25.10 

+  1.673 

36  25 

2  25.7 

113  4 

7  32.3 

+1.1328 

+1.2785 

+7.58 

+0.8797 

Sept.   1 

0.6702 

25.12 

1.675 

36  25 

2  25.7 

112  2 

7  28.1 

1.1332 

1.2780 

7.63 

0.8825 

2 

0.6730 

25.16 

1.677 

36  26 

2  25.7 

111  1 

7  24.1 

1.1341 

1.2776 

7.68 

0.8851 

3 

0.6757 

25.25 

1.683 

36  26 

2  25.7 

109  58 

7  19.9 

1.1355 

1.2772 

7.72 

0.8877 

4 

0.6784 

25.36 

1.691 

36  23 

2  25.5 

108  55 

7  15.7 

1.1371 

1.2768 

7.77 

0.8901 

(23.0)  5 

0.6812 

+25.50 

+  1.700 

36  16 

2  25.1 

107  53 

7  11.5 

+  1.1390 

+1.2764 

+7.80 

+0.8023 

6 

0.6839 

25.66 

1.711 

36  5 

2  24.3 

106  50 

7  7.3 

1.1407 

1.2760 

7.84 

0.8944 

7 

0.6866 

25.81 

1.721 

35  51 

2  23.4 

105  48 

7  3.2 

1.1419 

1.2757 

7.88 

0.8964 

I       8 

0.6894 

25.94 

1.729 

35  35 

2  22.3 

104  45 

6  59.0 

1.1427 

1.2754 

7.91 

0.8982 

9 

0.6921 

26.04 

1.736 

35  19 

2  21.3 

103  42 

6  54.8 

1.1429 

1.2751 

7.94 

0.9000 

! 

10 

0.6949 

+26.10 

+1.740 

35  5 

2  20.3 

102  39 

6  50.6 

+  1.1427 

+1.2748 

+7.97 

+0.9015 

II 

0.6976 

26.12 

1.741 

34  55 

2  19.7 

10135 

6  46.3 

1.1421 

1.2744 

8.00 

0.9030 

12 

0.7003 

26.11 

1.741 

34  49 

2  19.3 

100  32 

6  42.1 

1.1414 

1.2743 

8.02 

0.9043 

13 

0.7031 

26.09 

1.739 

34  47 

2  19.1 

99  29 

6  37.9 

1.1408 

1.2741 

8.04 

0.9055 

14 

0.7058 

26.07 

1.738 

34  48 

2  19.2 

98  25 

6  33.7 

1.1407 

1.2739 

8.06 

0.9066 

15 

0.7085 

+26.07 

+1.738 

34  52 

2  19.5 

97  21 

6  29.4 

+1.1411 

+J  .2737 

+8.08 

+0.9076 

16 

0.7113 

26.11 

1.741 

34  66 

2  19.7 

96  18 

6  25.2 

1.1420 

1.2735 

8.10 

0.9083 

17 

0.7140 

26.19 

1.746 

34  58 

2  19.9 

95  14 

6  20.9 

1.1435 

1.2734 

8.11 

0.9090 

18 

0.7168 

26.31 

1.754 

34  57 

2  19.8 

94  10 

6  16.7 

1.1453 

1.2733 

8.12 

0.9096 

19 

0.7195 

26.46 

1.764 

34  51 

2  19.4 

93  6 

6  12.4 

1.1472 

1.2732 

8.13 

0.9100 

(0.0)  20 

0.7222 

+26.62 

+1.775 

34  40 

2  18.7 

92  2 

6  8.1 

+1.1490 

+1.2732 

+8.13 

+0.9103 

21 

0.7250 

26.78 

1.785 

34  27 

2  17.8 

90  58 

6  3.9 

1.1504 

1.2731 

8.13 

0.9105 

22 

0.7277 

26.92 

1.794 

34  12 

2  16.8 

89  54 

5  59.6 

1.1514 

1.2731 

8.13 

0.9106 

23 

0.7304 

27.02 

1.801 

33  57 

2  15.8 

88  50 

5  55.3 

1.1518 

1.2731 

8.13 

0.9105 

24 

0.7332 

27.09 

1.806 

33  44 

2  14.9 

87  46 

551.1 

1.1519 

1.2732 

8.13 

0.9102 

25 

0.7359 

+27.13 

+1.809 

33  35 

2  14.3 

86  42 

5  46.8 

+1.1517 

+1.2732 

+8.13 

+0.9099 

26 

0.7387 

27.14 

1.809 

33  31 

2  14.1 

85  37 

5  42.5 

1.1515 

1.2733 

8.12 

0.9095 

27 

0.7414 

27.14 

1.809 

33  31 

2  14.1 

84  33 

5  38.2 

1.1515 

1.2734 

8.11 

0.9089 

28 

0.7441 

27.15 

1.810 

33  34 

2  14.3 

83  29 

5  33.9 

1.1519 

1.2736 

8.10 

0.9082 

29 

0.7469 

27.18 

1.812 

33  39 

2  14.6 

82  25 

5  29.7 

1.1528 

1.2737 

8.08 

0.9073 

30 

0.7497 

+27.24 

+1.816 

33  43 

2  14.9 

81  21 

5  25.4 

+1.1542 

+1.2739 

+8.06 

+0.9064 

31 

0.7524 

+27.34 

+1.823 

33  46 

2  15.1 

80  17 

5  21.1 

+1.1560 

+1.2741 

+8.04 

+0.9053 
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FOB  WASHINGTON  MEAN  MIDNIGHT 

8ol*rD»y. 
(Sid.  Hour.) 

T 

/ 

( 

a 

H 

Lo*0. 

Log  A. 

i 

Log*. 

In  Arc. 

In  Time. 

In  Arc. 

In  Time. 

In  Arc. 

In  Time. 

1  Oct.        1 

y 

0.7524 

+27.34 

8 

+1.823 

O         / 

33  46 

h    m 
2  15.1 

80  17 

h    m 
521.1 

+  1.1560 

+1.2741 

+8.04 

+0.9053 

2 

0.7551 

27.47 

1.831 

33  45 

2  15.0 

79  13 

5  16.9 

1.1579 

1.2743 

8.02 

0.9040 

3 

0.7578 

27.62 

1.841 

33  40 

2  14.7 

78   9 

5  12.6 

1.1599 

1.2746 

7.99 

0.9027 

4 

0.7606 

27.78 

1.852 

33  31 

2  14.1 

77    4 

5    8.3 

1.1616 

1.2749 

7.96 

0.9011 

5 

0.7633 

27.92 

1.861 

33  20 

2  13.3 

76    0 

5   4.0 

1.1628 

1.2752 

7.93 

0.8995 

(1.0)    6 

0.7660 

+28.03 

+1.869 

33    8 

2  12.5 

74  56 

4  59.7 

+1.1636 

+  1.2755 

+7.90 

+0.8977 

7 

0.7688 

28.10 

1.873 

32  57 

2  11.8 

73  53 

4  55.5 

1.1638 

1 .2758 

7.87 

0.6958 

8 

0.7715 

28.14 

1.876 

32  49 

2  11.3 

72  49 

4  51.3 

1.1637 

1 .2762 

7.83 

0.8937 

9 

0.7743 

28.14 

1.876 

32  44 

2  10.9 

71  45 

4  47.0 

1.1634 

1.2765 

7.79 

0.8915 

10 

0.7770 

28.13 

1.875 

32  44 

2  10.9 

70  41 

4  42.7 

1.1632 

1.2769 

7>5 

0.6892 

11 

0.7797 

+28.11 

+1.874 

32  48 

2  11.2 

69  38 

4  38.5 

+  1.1632 

+  1.2773 

+7.70 

+0.8867 

12 

0.7825 

28.11 

1.874 

32  54 

2  11.6 

68  34 

4  34.3 

1.1637 

1.2778 

7.66 

0.8841 

13 

0.7852 

28.15 

1.877 

33    1 

2  12.1 

67  31 

4  30.1 

1.1648 

1 .2782 

7.61 

0.8813 

14 

0.7879 

28.22 

1.881 

33    6 

2  12.4 

66  28 

4  25.9 

1.1664 

1 .2787 

7.56 

0.8784 

15 

0.7907 

28.34 

1.889 

33    9 

2  12.6 

65  24 

4  21.6 

1.1685 

1.2792 

7.50 

0.8753 

16 

0.7934 

+28.49 

-1-1.899 

33    8 

2  12.5 

64  21 

4  17.4 

+  1.1707 

+1.2797 

+7.45 

+0.8721 

17 

0.7962 

28.66 

1.911 

33    2 

2  12.1 

63  18 

4  13.2 

1.1728 

1 .2802 

7.39 

0.8686 

18 

0.7989 

28.84 

1.923 

32  53 

2  11.5 

6216 

4    9.1 

1.1748 

1.2807 

7.33 

0.8651 

19 

0.8016 

29.01 

1.934 

32  41 

2  10.7 

61  13 

4    4.9 

1.1763 

1.2813 

7.27 

0.8614 

20 

0.8044 

29.14 

1.943 

32  29 

2    9.9 

60  10 

4    0.7 

1.1773 

1.2818 

7.20 

0.8575 

<2M»21 

0.8071 

+29.24 

+  1.949 

32  18 

2    9.2 

59    8 

3  56.5 

+1.1780 

+1.2824 

+7.13 

+0  8534 

22 

0.8098 

29.31 

1.954 

32  10 

2    8.7 

58    5 

3  52.3 

1.1783 

1.2829 

7.07 

0.8492 

23 

0.8126 

29.34 

1.956 

32    7 

2    8.5 

57    3 

3  48.2 

1.1785 

1 .2835 

6.99 

0.8448 

24 

0.8153 

29.37 

1.958 

32    7 

2    8.5 

56    1 

3  44.1 

1.1789 

1.2842 

6.92 

0.8402 

25 

0.8181 

29.39 

1.959 

32  10 

2    8.7 

54  59 

3  39.9 

1.1796 

1 .2848 

6.85 

0.835* 

26 

0.8208 

+29.44 

+1.963 

32  16 

2    9.1 

53  67 

3  35.8 

+1.1807 

+1.2854 

+6.77 

+0.8305 

27 

0.8235 

29.52 

1.968 

32  22 

2    9.5 

52  55 

3  31.7 

1.1824 

1.2860 

6.69 

0.8253 

28 

0.8263 

29.63 

1.975 

32  26 

2    97 

51  54 

3  27.6 

1.1844 

1.2866 

6.61 

0.8200 

29 

0.8290 

29.78 

1.985 

32  28 

2    9.9 

50  53 

3  23.5 

1.1867 

1.2873 

6.52 

0.8144 

30 

0.8318 

29.96       1.997 

32  '25 

2    9.7 

49  51 

3  19.4 

1.1890 

1.2879 

6.44 

0.8087 

31 

0.8345 

+30.14 

+2.009 

32  19 

2    9.3 

48  50 

3  15.3 

+1.1912 

+1.2886 

+6.35 

+0.8027 

Nor.        1 

0.8372 

30.32 

2.021 

32  10 

2    87 

47  49 

3  11.3 

1.1930 

1.2892 

6.26 

0.7963 

2 

0.8400 

30.47 

2.032 

31  59 

2    7.9 

46  49 

3    7.3 

1.1944 

1.2899 

6.17 

0.7901 

3 

0.8427 

30.59 

2.039 

31  49 

2    7.3 

45  48 

3    3.2 

1.1953 

1.2905 

6.07 

0.7834 

4 

0.8454 

30.67 

2.045 

31  40 

2    6.7 

44  47 

2  59. 1 

1.1957 

1.2912 

5.98 

0.7765 

(3.0)    5 

0.8482    +30.72 

+2.048 

31  35 

2    6.3 

43  47 

2  55.1 

+1.1960 

+1.2918 

+5.88 

+0.7693 

6 

0.8509      30.74 

2.049 

31  34 

2    6.3 

42  47 

251.1 

1.1962 

1.2925 

5.78 

0.7619 

7 

0.8537 

30.76 

2.050 

31  36 

2    6.4 

41  47 

2  47.1 

1.1966 

1.2932 

5.68 

0.7542 

8 

0.8564 

30.78 

2.052 

31  41 

2    6.7 

40  47 

2  43.1 

1.1973 

1.2938 

5.58 

0.7463 

9 

0.8591 

30.84 

2.056 

31  47 

2    7.1 

39  47 

2  39.1 

1.1986 

1.2945 

5.47 

0.7380 

10 

0.8619 

+30.94 

+2.062 

31  52 

2    7.5 

38  48 

2  35.2 

+1.2004 

+1.2951 

+5.36 

+0.7295 

11 

0.8646 

31.08 

2.072 

31  55 

2    7.7 

37  48 

2  31.2 

1.2026 

1 .2958 

5.26 

0.7206  ; 

12 

0.8673 

31.26 

2.084 

31  55 

2    7.7 

36  49 

2  27.3 

1.2050 

1.2964 

5.15 

0.7114 

13 

0.8701 

31.46 

2.097 

31  50 

2    7.3 

35  50 

2  23.3 

1 .2075 

1.2970 

5.03 

0.7019 

14 

0.8728 

31.67 

2.111 

31  42 

2    6.8 

34  51 

2  19.4 

1.2098 

1 .2976 

4.92 

0.6919 

15 

0.8756    +31.88 

+2.125 

31  31 

2    6.1 

33  52 

215.5 

+1.21 18 

+1.2983 

+4.81 

+0.6817 

16 

0.8783 1  +32.07 

+2.138 

31  18 

2    6.2 

-  32  53 

211.5 

+1.2133 

+1.2989 

+4.69 

+0.6710 
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MEAN  PLACES  FOR  1886.0.     (January  (^.0— (^.289,  Washington.) 


Name  of  Star. 


Magni- 
tude. 


a  Andromeda? 
/?  Cassiopese  . 
22  Andromeda? 
4  Draconis  (H.) 
X  Pegasi  (Algeni 

a  Andromeda? 

t  Ceti   .     .     . 

6  Ursae  Minoris 

44  Piscium  .     . 

fi  Hydri     .     . 

12  Ceti   .     .     . 
c  Draconis 
r  Andromeda? 
a  Cassiopese  (var 
0  Ceti  .     .     . 


21  Cassiopese  . 

o  Cassiopese  . 

d  Piscium .     . 
32*Camelop.  (II.) 

y  Cassiopese  . 

tx  Andromeda? 
43  Cephei  <H.) 
c  Piscium  .  . 
fl  Andromeda? 
*  Tucanoe.     . 


f  Piscium  .     . 
a  Ursse  Minoris  ( Polaris) 
fl'Ceti   .     .     . 
38  Cassiopese  . 
yj  Piscium .     . 

u  Andromeda? 

x  Piscium .     . 

a  Eridani  (Achernar) 

v  Piscium .     . 

o  Piscium.     . 


C  Ceti  .  .  . 
&  Arietis  .  . 
50  Cassiopese  . 
y  Andromeda? 
a  Arietis    .     . 


a 

0 

£1 

s 

4 

r 

67 

t 
d 

5 


Draconis 
Trianguli 
Ceti    .     .     . 
Ursse  Minoris 
Trianguli    . 

Ceti  .  .  . 
Cassiopese  . 
Hydri  .  . 
Ceti  .  .  . 
Ursse  Minoris 


*) 


•) 


S 


P. 


P. 


P. 


2.0 
2.0 
5.3 
4.7 
2.7 

4.3 
3.3 
6.0 
6.0 
3.0 

6.0 
3.3 
4.0 
2.5 
2.0 

6.0 
5.0 
4.3 

4.7 
2.0 

4.0 
4.3 
4.0 
2.3 
5.0 

5.0 
2.0 
3.0 
6.3 
3.7 

4.0 
5.7 
1.0 
4.7 
4.3 

3.0 
3.0 
4.0 
2.3 
2.0 

3.3 
3.0 
4.3 
5.0 
4.3 

6.0 
4.0 
4.0 
4.0 
4.7 


Right  Ascension. 


h       m        h 

0  2  29.752 

0  3  5.903 

0  4  23.872 

0  6  51.240 

0  7  21.953 

0  12  22.429 

0  13  37.017 

0  14  19.826 

0  19  33.517 

0  19  44.613 

0  24  13.244 
0  28  36.855 
0  30  47.575 
0  34  2.559 
0  37  52.035 

0  38  7.800 
0  38  22.470 
0  42  46.060 
0  48  17.899 
0  49  49.968 

0  50  25.613 
0  53  19.341 

0  57  1.603 

1  3  21.050 
1  11  54.188 

1  11  55.103 
1  16  59.218 
1  18  19.501 
1  22  45.426 
1  25  23.015 

1  30  6.510 
1  31  3.323 
1  33  27.765 
1  35  29.940 
1  39  22.447 

1  45  50.000 
1  48  20.576 
1  53  42.808 

1  56  54.208 

2  0  44.864 

2  1  18.235 

2  2  45.714 

2  6  57.491 

2  9  18.322 

2  10  32.305 

2  11  17.812 
2  19  40.709 
2  19  43.397 
2  22  5.904 
2  27  46.567 


Annual 
Variation. 


8 

+  3.0907 
3.1722 
3.1012 
2.8902 
3.0633 

+  3.1222 
3.0529 
0.1205 
3.0730 
3.2363 

+  3.0610 
2.5937 
3.1898 
3.3718 
3.0145 

+  3.8520 
3.3178 
3.1071 
0.3854 
3.5765 

+  3.3100 
7.1881 
3.1087 
3.3433 
2.0585 

+  3.0894 

22.6328 

2.9970 

4.3728 

3.2020 

+  3.5031 
3.1700 
2.2328 
3.U75 
3.1619 

+  2.9617 
3.3029 
5.0047 
3.6591 
3.3703 

+  1.6236 

3.5535 

+  3.1737 

—  0.3280 
-f  3.5500 

+  2.9892 
4.8577 
1.0537 

+  3.1833 

—  0.1943 


Declination. 

+  28°  27  39.54 
+  58  31  14.41 
+  45  26  15.55 
+  101  45  0.93 
+  14  32  58.95 

+  36  9  11.01 

-  9  27  22.34 
+  91  40  4.81 
+   1  18  29.82 

-  77  53  46.94 

-  4  35  14.22 
+  109  34  59.99 
+  33  5  29.66 
+  55  54  42.87 

-  18  36  45.33 

+  74  21  53.05 

+  47  39  36.72 

+  6  57  51.86 

+  95  58    2.85 

+  60  5  56.70 

+  37  52  51.02 

+  85  38  41.98 

+  7  16  34.05 

+  35     0  57.05 

-  69  28  53.84 

+  30  49.59 
+  88  42     2.76 

-  8  46  18.83 
+  69  40  38.56 
+   14  45  28.13 

+  40  50     5.97 

+  11  33  29.25 

-  57  48  58.25 
+  4  54  37.28 
+  8  35  0.40 

-  10  53  58.25 
+  20  15  1.17 
+  71  52  8.30 
+  41  46  55.62 
+  22  55  22.33 

+  115  4  45.09 
+  34  26  51.02 
+  8  18  41.12 
+  101  55  0.32 
+  33  19  9.80 

-  6  56  53.11 
+  66  53  20.44 

-  69  10  41.76 
+  7  56  54.54 
+  103  47  50.11 


Annual 
Variation. 


// 


+  19.885 
19.852 
20.036 
20.023 
20.024 


+ 


+ 


+ 


+ 


+ 


+ 


+ 


+ 


+ 


9.984 
9.958 
9.941 
9.954 
20.286 

9.940 
9.892 
9.874 
9.792 
9.805 

9.756 
9.758 
9.652 
9.597 
9.568 

9.621 
9.512 
9.459 
9.170 
9.174 

9.039 
8.932 
8.674 
8.684 
8.671 

8.153 
8.533 
8.362 
8.336 
8.224 

7.831 
7.736 
7.659 
7.452 
7.182 

7.303 
7.214 
7.039 
6.908 
6.855 


6.741 
6.447 
6.454 
J  6.305 
+  16.011 


*  Apparent  right  ascensions  of  stars  marked  with  an  asterisk  are  given  after  those  of  standard  stars 
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MEAN   PLACES  FOR    1886.0.     (January  0".0— 0*.289,  Washington.) 


"X*"      RiEht  A«ni<<.n 


Annuo] 

TacUtlon. 

+   3.07:15 

— 

1.4443 

+ 

4.0660 

+ 

3.1029 

+ 

3.3040 

+ 

7.7023 

— 

0.8345 

+ 

3.4204 

+ 

3.1300 

+ 

3.8834 

+ 

7.3046 

+ 

3.4387 

+ 

4.3558 

— 

1.6053 

— 

0.1362 

+ 

3.3045 

+ 

2.8235 

+ 

4.2486 

+ 

6.2339 

+ 

3.5563 

+ 

3.759S 

— 

2.2583 

— 

1.0005 

+ 

4.0089 

+ 

2.7984 

+ 

3.5394 

+  4.3359 

+ 

0.IJ84 

+ 

2.9265 

+ 

3.4086 

_ 

J. 8204 

+ 

3.4970 

+ 

0.8057 

+ 

4. 2098 

— 

4.3334 

_ 

0.1363 

+ 

3.4370 

+ 

3.5949 

+ 

6.9327 

4- 

3.5050 

+ 

3.9001 

+ 

4  1845 

— 

6.3422 

+ 

3.4241 

+ 

2.9484 

+ 

4.4342 

+ 

2.8811 

+ 

2.9144 

+ 

3.7889 

+ 

7.9962 

3  Ceti   . 

/i  Hydri 

0  Persei 

r  Celi  . 


I    5.7 


'  47  Cephei  (H.) 
0  Ursa;  Minoris 


I   Arie 
<  Ceti 


*  P  Persei  {Algol)  (iw.) 
18  Cephei  (H.)     ... 

C  Arictis 

*  i  Hydri     '.     '.     .     .     . 
r*  Ureas  Minoria  .     .  S.  P. 

'    /  Tauri 

e   Eridani 

a  Persei 

*  x  Camelopardalis  (H.). 


Z  Ursa  Minoris  . 
'  ,  Hydri  .  .  . 
'     t  Persei     .     .     . 

X  Eridani .     .     . 

'  A' Tauri     .     .     . 

'    c  Persei     .     .     . 

Groombr.-2320 . 

1     o1  Eridani  . 

X  Tauri  .  .  . 
'    9  Ursa)  Minoris  . 

*  Tauri     .     .     . 


A  Draconis     .     .     .  S.  P.! 
a  Tauri  (Aldebaran)    . 

•  r  Tauri 

a  Camelopardalis    .     . 

•  i  Tauri 


5,3 


e  Auriga; 3.0 

C  Auriga) 4.0 

t  Urate  Minoris  .     .  S.  P.  4.3 

II  Orionis 5.0 

0  Eridani 3.0 


a  Auriga)  {Capella) 
p  Orionis  {Rigel)  . 
t  Orionis  .... 
pt  Tauri  .... 
Groombridge  966 . 

'  Apparent  right  uoenA 


1.0 


2  33  38.378 
2  34  6.297 
2  36  24.992 
2  37  23.614 
2  45  11.943 
2  50  57.967 
2  51  2.756 
2  52  41.645 

2  56  19.218 

3  0  45.162 

3  5  53.091 

3  8  20.958 

3  16  11.233 

3  18  49.073 

3  20  54.950 

3  24  34.745 
3  27  33.566 
3  34  48.653 
3  38  20.177 
3  40  42.483 

3  46  58.014 
3  48  8.959 
3  49  0.746 
3  50  12.254 
3  52  42.676 

3  57  57.378 

4  0  23.223 


4  20  50.745 
4  21  57.599 
4  22  27.031 
4  25  23.709 
4  25  42.580 
4  26  12.718 
4  29  22.764 
4  35  24.177 
4  42  43.120 
4  44  42.324 


4  49 
4  54 
4  57 

4  58 

5  2 


34.213 

30.603 

40.955 

S.282 

14.720 

i   16.092 

)     3.553 

i     4.256 

I     5.139 

t  29.557 

u  of  tt»n  mai-lutl  with  an  uiteruk  . 


-  0     9  50.45 

-  79  36  22.96 
+  48  44  43.57 
+  2  45  17.18 
+  14  36  41.72 
+  78  57  59.37 
4-105  22  43.08 
4  20  53  1.47 
4-  3  38  30.60 
4-  40  30  55.81 

4-  77  18  51.01 

4-  20  37  16.35 

4-  49  27  15.92 

-  77  48  15.51 
4-107  45  37.30 

4-  12  32  42.94 

-  9  50  40.59 
4-  47  25  18.90 
+  70  58  45.79 
4-  23  45  6.14 
4-  31  32  38.47 
4-101  51    19.10 

-  74  35  17.16 
4-   39  40  45.63 

-  13  50    0.75 

4-  21  46  9.47 
4-  47  24  24.96 
+  111  53  21.87 
-76  8.49 
4-  15  21  5.22 
4-103  58  56.40 
4-  18  55  35.75 
4-118  13  39.43 
4-  42  49     8.76 

-  80  28  47.36 
4-110  59  7.48 
4-  16  16  44.93 
4-  22  44  13.70 
4-  66  8  50.19 
4-  18  38  41.09 
4-  32  59  4.11 
4-  40  54  29.52 
4-  97  46  36.24 
4-    15  14  39.46 

-  5  14  4.79 
4-  45  52  50.53 

-  8  20     3.15 

-  6  58  7.00 
4-  28  30  36.00 
4-  74  57  57.35 


4-  15.707 
15X77 
15.471 
15.350 
15.020 

4-  14.721  ] 
14.719 
14.618  I 
14.320 
14.135 

+  13.759 
13.570  ! 
13.110 
13.020  | 
12.811 


11.3 
-  10.966  j 
10.912 
10.977 
10.741    j 
10.458  ; 


7.706 
7.633 
7.804 


b  gi  Ton  after  thote  of  (Sudani  at 
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MEAN  PLACES  FOR 

1886.0.     (January  0*.0— 0d.289,  Washington 

•) 

I                     Nome  of  Star. 

_ 

Magni- 
tuae. 

Right  Ascension. 

Animal 
Variation. 

Declination. 

Annual       i 
Variation,      j 

* 

h      m        s 

8 

Q             l            II 

a          i 

*    x  Auriga 

5.0 

5  25  18.558 

+  3.9047 

+  32     6  24.59 

+     3.044 

j  *        Groom  bridge  944  .     . 

6.3 

5  25  33.774 

+  18.6311 

+  85     8  10.71 

3.014 

d  Orionis  (par.)  .     .     . 

2.5 

5  26  10.956 

+  3.0633 

-     0  23     4.06 

2.943 

a  Leporis  .     .     . 

3.0 

5  27  42.139 

-j-  2.6447 

-   17  54  16.85 

2.816 

e  Orionis  .     .     . 

2.0 

.     5  30  25.724 

+  3.0422 

-     1   16  32.29 

2.581 

a  ColumbsB    .     . 

2.0 

5  35  31.321 

+  2.1727 

-  34    8     8.01 

+    2.093 

to  Draconis 

\     .  S.P. 

5.0 

5  37  37.218 

—  0.3542 

+  111   11  22.17 

1.631 

•     *  Orionis  .     .     . 

2.7 

5  42  20.961 

+  2.8448 

-     9  42  39.61 

1.546 

*     v  Auriga?  .     .     , 

4.0 

5  43  35.302 

+  4.1541 

+  39    6  49.64 

1.471 

ipl  Draconis     .     . 

\  S '  P. 

4.3 

5  43  57.995 

—    1.0798 

+  107  47  44.08 

1.675 

*    <J.  Doradus      .     , 

4.3 

5  44  34.335 

+  0.1045 

-  65  46  41.53 

+    1.329 

a  Orionis  {par.)  . 

1.2 

5  48  59.997 

+  3.2469 

+     7  23    5.29 

0.969 

•    P  Aurigse  .     .     . 

2.0 

5  51   10.004 

+  4.4015 

+  44  56     3.98 

0.762 

*    0  Aurigae  .     .     . 

3.0 

5  51  56.888 

+  4.0919 

+  37  12  12.23 

+    0.616 

v  Orionis  .     .     . 

4.7 

6     1     3.834 

+  3.4273 

+    14  46  51.68 

—    0.124 

22  Camel opardal is  (H.) 

4.7 

6     6  16.733 

+  6.6177 

+  69  21  28.32 

—    0.667 

*    y  Geminorum     .     .     . 

3.3 

6    7  59.808 

+  3.6227 

+  22  32  19.65 

0.716 

d  Ursse  Minoris  .     .  S.  P. 

4.3 

6    9    5.488 

—  19.4565 

+  93  23  21.40 

0.846 

fi  Geminorum     .     .     . 

3.0 

6  16    3.848 

+  3.6315 

+  22  34  15.45 

1.526 

*    <pl  Aurigae  .     .     .     .     . 

5.3 

6  16    7.110 

+  4.6266 

+  49  20  40.85 

1.419 

a  Argus  {Canopus).     . 

1.0 

6  21  25.365 

+   1.3304 

-  52  38     1.21 

—    1.863 

*     v  Geminorum     .     .     . 

4.7 

6  22  11.638 

+  3.5630 

+  20  16  59.52 

1.961 

•    x  Draconis               .  S.  P. 

4.0 

6  23     6.653 

—   1.0793 

+  107  19     1.09 

1.642 

y  Geminorum     .     .     . 

2.3 

6  31     7.572 

+  3.4674 

+    16  29  44.00 

2.763 

•     e  Geminorum     .     .     . 

3.3 

6  36  55.073 

+  3.6935 

+  25   14  34.54 

3.230 

•    t^5  Aurigae 

5.7 

6  38  31.260 

+  4.3293 

+  43  41  22.62 

—    3.207 

t    a  Canis  Majoris  ( Sirius) 

1.0 

6  40    7.484 

+  2.6437 

-    16  33  37.89 

4.700 

•    0  Geminorum     .     .     . 

3.3 

6  45  16.529 

+  3.9608 

+  34     5  51.47 

3.968 

51  Cephei  (H.)     .     .     . 

5.3 

6  46  45.673 

+29.9875 

+  87  13  21.24 

4.156 

*    C  Meusre 

5.8 

6  49  31.089 

—  4.8965 

-  80  41  30.43 

4.218 

50  Draconis     .     .     .  S.  P. 

6.0 

6  50    2.686 

—   1.9061 

+ 104  42     3.56 

—    4.419 

e  Canis  Majoris  .     .     . 

1.7 

6  54    8.758 

+  2.35/7 

—  28  49     3.70 

4.706 

*    C  Geminorum  {par.)    . 

4.0 

6  57  20.872 

+  3.5626 

+  20  44   11.19 

4.984 

d  Canis  Majoris  .     .     . 

2.0 

7    3  45.362 

+  2.4384 

—  26  12  46.07 

5.497 

•  63  Aurigse 

5.0 

7     3  48.816 

+  4.1370 

+  39  30  19.65 

5.493 

•  25  Camelopardalis     .     . 

4.7 

7    7     2.787 

+  12.9750 

+  82  37  39.84 

—    5.814 

*    /*  Volantis  {par.)     .     . 

4.7 

7     9  42.860 

—  0.4860 

-  70  18  47.93 

5.886 

d  Draconis     .     .     .  S.  P. 

3.0 

7  12  31.620 

+  0.0303 

+  1 12  32  20.36 

6.326 

d  Geminorum 

3.3 

7  13  18.868 

+  3.5882 

+  22  11  28.35 

6.322 

t  Draconis     . 

\  !s.'p. 

4.7 

7  17  44.486 

—   1.1150 

+  106  51  23.25 

6.781 

Piazzi  vii.  67 

6.0 

7  19    0.789 

+  6.3015 

+  68  41  48.66 

—    6.815 

•    #  Canis  Minoris 

3.0 

7  20  58.115 

+  3.2598 

+     8  31     5.02 

6.976 

a?  Geminorum  ( Castor ) 

1.7 

7  27  19.578 

+  3.8389 

+  32     8  15.33 

7.535 

j  t    a  Canis  Min.  {Procyon) 

1.0 

7  33  20.048 

+  3.1436 

+     5  30  58.71 

8  979 

X  Ursse  Minoris  .     .  S.  P. 

6.3 

7  37  52.555 

—  63.9005 

+  91     2  32.02 

8.317 

/?  Geminorum  {Pollux) 

1.3 

7  38  20.379 

+  3.6798 

+  28  18    2.09 

—    8.400 

*  26  Lyncis 

6.0 

7  46  24.545 

+  4.3892 

+  47  51  32.03 

9.000 

•       <p  Geminorum     .     .     . 

5.0 

7  46  31.204 

+  3  6804 

+  27     3  35.88 

9.013 

j  •        Groombridge  1374     . 

5.7 

7  46  31.842 

+  7.2922 

+  74  13  13.94 

9.023 

e  Draconis     .     .     .  S.  P. 

3.7 

7  48  33.169 

—  0.1777 

!  +110     1  20.68 

—    9.174 

*  Apparent  right  ascensions  of  stars  marked  with  an  asterisk  are  given  after  those  of  standard  stars. 

t  Periodic  corrections  tfiren  in  the  Appendix  Are  still  to  be  applied  to  the  positions  of  Sirins  and  Procyon. 
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FIXED  8TAR8,  1886. 


MEAN  PLAGES  FOR  1886.0.     (January  0*0— 0*289,  Washington.) 


Name  of  8tar. 


wl  Cancri  .  .  .  . 
3  Ursae  Majoris  (H.) 
15  Argus  ( t )  . 
C1  Cancri  .  . 
P  Cancri    .     . 


*  Cephei  (pr.) 
30  Monocerotis 
0  Chamaeleontis 
ij  Cancri    .     . 
Groombr.  3241 


a  Hydra?   .     . 
y  Cancri    .     . 
c  Hydrae    .     . 
a2  Cancri  {mean) 
t    Ursae  Majoris 

12  Year  Cat.  1879 
**  Ursae  Majoris 
*  Cancri    .     . 
0  Hydra   .     . 
ft  Argus    .     . 


a 
1 


Argus    .     . 
Lyncis   .     . 
Cephei    .     . 
Draconis  (H.) 
Hydrae  .     . 


d  Ursae  Majoris 
0  Ursae  Majoris 
P  Cephei  (pr.) 
10  Leon  is  Minor  is 
o  Leon  is   .     . 


*  C  Chamaeleontis 
c  Leon  is   .     . 

11  Cephei   .     . 
/jt  Leon  is   .     . 

*  19  Leonis  Minoris 

79  Draconis     . 

*  k  Leonis   .     . 
a  Leonis  (Regul 

32  Ursae  Majoris 

*  X  Ursae  Majoris 

Yl  Leonis    .     . 
H  Hydrae   .     . 
fi  Leonis  Minoris 
a  Antliae    .     . 
9  Draconis  ( H.) 

p  Leonis    . 
226  Cephei  (B.) 

*  41  Leonis  Minoris 

y  Argus  (var.) 
I  Leonis  * 


us) 


S 


S 


S 


Magni- 
tude. 


P. 


P. 


P. 


P. 


6.0 
5.7 
3.0 
4.7 
3.7 

4.3 
3.7 

4.7 
5.7 
6.3 

5.0 
4.3 
3.3 
5.7 
3.0 

6.0 
5.0 
5.0 
4.0 
1.5 

2.0 
3.3 
2.7 
4.3 
2.0 

4.7 
3.0 
3.0 
4.7 
3.7 


5.0 
i    3.0 
P.    5.0 

{    4.0 
i    5.3 

6.3 
5.0 
1.3 
6.0 
3.3 

2.0 
4.0 
4.3 
4.0 
4.7 

4.0 
5.3 
5.7 
1-6 
5.3 


Right  Attention. 


b      m        s 

7  54     2.000 

8  1  27.629 
8  2  41.352 
8  5  40.412 
8  10  19.946 

8  12  42.641 

8  19  57.822 

8  24  2.451 

8  26  6.980 

8  30  29.537 

8  32  48.003 
8  36  41.308 
8  40  44.341 
8  47  17.285 
8  51  23.931 

8  52  43.829 

9  0  21.086 
9  1  34.366 
9  8  26.004 
9  11  56.700 

9  14  2.170 
9  14  6.471 
9  15  51.510 
9  20  45.725 
9  21  59.128 

9  24  23.110 
9  25  13.630 
9  27  11.127 
9  27  14.293 
9  35  3.954 

9  37  12.608 
9  39  22.770 
9  40  15.026 
9  46  16.751 
9  50  42.021 

9  51  26.717 

9  54  11.331 

10  2  18.026 

10  9  44.757 

10  10  13.122 

10  13  41.210 
10  20  34.668 
10  21  17.372 
10  21  56.121 
10  25  23.198 

10  26  48.527 
10  30  16.224 
10  37  13.000 
10  40  38  337 
10  43  15.910 


Annual 
Variation. 


+  3.6377 
6.0531 
2.5544 

3.446b 
+  3.2588 

—  1.9174 
+  3.0001 

—  1.7048 
+  3.4788 

—  0.2176 

+  3.1461 
3.4809 
3.1820 
3.6742 

+  4.1348 

—  2.5383 
+  5.3594 

3.2562 
3.1263 
0.6789 

+  1.6012 
3.6700 
1.4368 
9.0261 
2.9492 

+  5.4066 
4.0430 
0.7953 
3.6951 

+  3.2073 

—  1.5524 
+  3.4157 

0.9024 
3.4227 
3.6966 

+  0.7308 
3.1746 
3.2010 
4.4247 
3.6409 

+  3.3154 
2.9005 
3.4876 
2.7388 
5.2724 


+ 


+ 


3.1644 
1.0786 
3.2713 
2.3127 
3. 1 588 


Declination. 


+  25  42  14.83 
+  68  48  29.17 

-  23  58  34.55 
+  17  59  24.52 
+  9  32  9.47 

+  102  37  56.40 

-  3  32  6.72 

-  77  6  58.44 
+  20  49  39.46 
+  107  51   16.54 

+  3  44  27.31 
+  21  53  39.56 
+  6  50  10.88 
+  31  0  37.31 
+  48  29  18.34 

+  99  52  32.90 
+  67  35  46.83 
+  117  35.03 
+     2  47  40.46 

-  69  14  51.61 

-  58  47  48.61 
+  34  52  25.56 
+ 1 17  53  50.23 
+  81  49  43.69 

-  89  54.01 

+  70  19  49.54 
+  52  11  46.18 
+ 109  56  22.94 
+  36  54  11.15 
+  10  24  37.47 

-  80  25  43.83 
+  24  17  54.99 
+  109  12  48.10 
+  26  32  36.11 
+  41  35  52.70 

+ 106  50  12.99 
+  8  35  26.48 
+  12  31  26.25 
+  65  40  34.95 
+  43  28  58.64 

+  20  25  4.10 

-  16  15  17.76 
+  37  17  27.64 

-  30  29  16.95 

+  76  17  58.68 

+  9  53  34.28 
+  104  21  39.75 
+  23  47  5.65 

-  59  5  7.23 
+    11     8  53.31 


Annual 
Variation. 


—  9.563 
10.135 
10.184 
10.589 
10.843 

—  11.002 
11.494 
11.767 
11.990 
12.222 

—  12.421 
12.711 
12.993 
13  393 

13.890 

—  13.692 
14.257 
14.280 
15.007 
14.804 

—  14.992 
15.015 
15.168 
15.423 
15.443 

—  15.545 
16.207 
15.754 
15.771 
16.213 

—  16.292 
16.417 
16.536 
16.788 
16.953 

—  17.012 
17.132 
17.467 
17.803 
17.865 

—  18.080 
18.305 
18.308 
18.212 

Io.«So4 

—  18.427 
18.527 
18.734 

18.867 

—  18.968 


Apptrent  right  ucensions  of  atari  marked  with  an  asterisk  are  given  after  those  of  staidard  stars. 
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MEAN  PLAGES  FOR  1886.0.     (January  (P.O— 0d.289,  Washington.) 


Name  of  Star. 


*  d*  Chamffileontis 
Cephei 


S.P 


•  46  Leon  18  Minoris     .     . 

•  Groombridge  1706  . 
a  Ursce  Majoris  .     .     . 

•  17  Octantis,     .... 

•  p3  Leonis 

•  <p  UrsaB  Majoris  .  .  . 
d  Leonis 

•  v  Ursss  Majoris  .     .     . 

3  Crateris 

o  Cephei   .     .     .     .  S.  P. 

r  Leonis 

k  Draconis     .... 

•  £  Hydra* 

u  Leonis 

r  Cephei   .     .     .     .  S.  P. 

•  X  UrsaB  Majoris  .     .     . 

(3  Leonis 

j  Ursee  Majoris  .     .     . 

Groombr.  4163      .  S.  P. 

•  *  Virginia 

o  Virginia 

•  t  Corvi 

4  Draconis  (H.) . 

y  Corvi 

•  9  Canum  Venaticorum 
fi  Chameeleontis .  .  . 
jj  Virginia      .... 

•  6  Ursas  Minoris  .     .     . 


a1  Crucis    .     .     .     .     . 

•  J*  Corvi 

•  fl  Canum  Venaticorum 

,'i  Corvi 

*  Draconis     .     .     .     . 

•  y  Virginia  (mean)    .     . 
21  Cassiopese  .     .     .  S. 

•  31  Corona?  Boreal  is  .     . 
32s  Camelopardalis  (H.). 

•  Y  Cassiopese  .     .     .  S. 

a   Canum  Venaticorum 

•  43  Cephei  (H.)     .     .  S. 

•  d  Muscae 


P. 


Virginia 


0  Virginia 

•  20  Canum  Venaticorum 

a  Urs.  Min.  (Polaris)  S. 
a  Virginis  (Spica)  .     . 

•  «  Octantis 

38  Cassiopese  .     .     .  S. 


P. 


P. 


tadeV 


5.0 

3.3 
4.0 
6.0 
2.0 

6.0 
6.0 
3.3 
2.3 
3.3 

3.3 
5.3 
5.0 
3.3 
4.0 

5.0 
3.3 
3.7 
2.0 
2.3 

7.0 
4.3 
4.0 
3.0 

4.7 

2.0 
5.3 
5.0 
3.3 
6.0 

1.0 
2.3 
4.3 
2.3 
3.3 

2.7 
6.0 
5.0 
4.7 
2.0 

2.7 
4.3 
4.0 
2.7 
4.3 

4.7 
2.0 
1.0 
5.0 
6.3 


Right  Ascension. 


b      m       b 

0  44  41.889 
0  45  37.315 
0  46  56.080 
0  50  48.446 

0  56  41.146 

1  0  4.306 
1  1  5.320 
1  3  15.096 
1  8  2.707 
1  12  19.322 

1  13  38.509 
1  13  56.893 
1  22  4.470 
1  24  37.506 
1  27  23.711 

1  31  6.717 
1  34  40.308 
1  40  1.713 
1  43  14.674 
1  47  49.934 

1  49  17.755 
1  55  1.850 

1  59  24.109 

2  4  15.835 
2  6  51.240 

2  9  56.649 

2  10  24.735 

2  11  40.690 

2  14  4.426 

2  14  19.826 

2  20  15.016 
2  23  58.081 
2  28  19.677 
2  28  23.982 
2  28  36.855 

2  35  53.058 
2  38  7.800 
2  46  8.804 
2  48  17.899 
2  49  49.968 

2  50  41.698 
2  53  19.341 
2  54  26.491 

2  56  30.151 

3  4  2.846 

3  12  25.811 
3  16  59.218 
3  19  11.252 
3  22  39.982 
3  22  45.426 


Annual 
Variation. 


8 

-f  0.6103 
2.1211 
3.3705 
4.9607 

+  3.7502 

—  0.2852 

+  3.0621 

3.3946 

3.1987 

3.2584 

+  2.9961 
2.4426 
3.0862 
3.6252 
2.9424 

+  3.0712 
2.4128 
3.1917 
3.0642 
3.1833 

+  2.8620 
3.0752 
3.0577 
3.0792 
2.8902 

+  3.0792 
3.0228 
3.3939 
3.0685 
0.1205 

+  3.2752 
3.1021 
2.8602 
3.1411 
2.5937 

+  3.0382 
3.8520 
2.9305 
0.3854 
3.5765 

+  2.8160 
7.1881 
4.0289 
2.9880 
3.1009 

+  2.6972 

22.6328 

3.1533 

8.6168 

+  4.3728 


Declination. 


-  79  56  20.71 
+  1 14  23  56.85 
+  34  49  45.66 
-f  78  22  50.18 
+  62  21  58.44 

-  83  58  50.85 
+  234  26.40 
+  45  6  59.63 
+  21  8  53.15 
+  33  42  58.37 

-  14  9  42.75 
+  112  30  43.44 
+  3  29  2.18 
+  69  57  36.49 

-  31  13  17.41 

-  0  11  40.15 
+  103  0  14.33 
+  48  24  41.10 
+  15  12  33.32 
+  54  19  42.57 

+ 106  13  26.72 

+  7  14  59.97 

+  9  21  58.19 

-  21  59  9.62 
+  78  14  59.07 

-  16  54  32.13 
+  41  17  41.72 

-  78  40  44.40 

-  0  1  59.74 
+  88  19  55.19 

-  62  28  1.97 

-  15  52  49.67 
+  41  58  37.13 

-  22  45  58.41 
+  70  25  0.01 

-  0  49  27.14 
+ 105  38  6.95 
+  28  9  39.93 
+  84  1  57.15 
+  119  54  3.30 

+  38  56  2.98 

+  94  21  18.02 

-  70  56  0.21 
+  11  34  19.29 

-  4  55  48.66 

+  41  10  22.65 

+  91  17  57.24 

-  10  33  57.75 

-  85  12  1.56 
+  110  19  21.44 


Annual 
Variation. 


—  19.002 
18.874 
19.291 
19.175 
19.359 

—  19.409 
19.484 
19.501 
19.683 
19.570 

—  19.461 
19.667 
19.801 
19.836 
19.884 

—  19.859 
20.075 
19.961 
20.119 
20.027 

—  20.022 
20.088 
20.015 
20.041 
20.023 

—  20.018 
20.066 
19.984 
20.043 
19.941 

—  20.016 
20.087 
19.618 
19.965 
19.892 

—  19.815 
19.756 
19.664 
19.597 
19.568 

—  19.516 
19.512 
19.481 
19.421 
19.317 

—  19.040 
18.932 
18.906 
18.800 

—  18.684 


*  Apparent  right  aaoensious  of  stars  marked  with  an  asterisk  are  given  after  those  of  standard  stars. 
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FIXED  STARS,  1886. 


MEAN  PLAGES  FOR  1886.0.    (January  0^0— 0^289,  Washington.) 


Unwdf  fllVt 


C  Virginia.     . 
B.  A.  C.  4536 
m  Virginia.     . 
y  Ursse  Majoria 
y  Bootis    .     . 


50  Cassiopea? 
0  A  pod  is  . 
fi  Centauri 
n  Hydra?  . 
a  Draconis 


d  Bootis  .  . 
n  Virginia .  . 
d  Octantis.     . 

4  Ursse  Mi  nor  is 
a  Bootis  (Arcturut) 

X  Bootis     .  . 

I  Virginia.  . 

t  CassiopcjB  . 

0  Bootis     .  . 

p  Bootis     .  . 

5  Urea?  Minoris 
a*  Centauri 


•  a  Apod  is 

•  33  Bootis 

t  Bootis 


a*  Librae     .     . 
47  Cepiwi  (H.) 
,9  Ursse  Minoris 
X  Scorpii  .     . 
/?  Bootis     . 


48  Cephei  (H.) 
ft  Libras  .  . 
o*  Bootis  .  . 
p  Octantis.     . 

/i1  Bootis     .     . 


p'Ursse  Minoris 
fi  Coronee  Borealis 
a  Corona?  Borealis 
y  Camelop.  (H.) 
a  Serpefttis 

t  Serpen tis    . 
Z  UrstB  Minoris 
c  Corona?  Borealis 
d  Scorpii  .     . 
fi l  Scorpii  .     . 


61  Apodis   .     . 
<p  Herculis 

Groombridge  2320 
d  Ophiuchi  .  .  . 
a  Corona?  Borealis  (mean) 


P. 


P 


P. 


tudeT 


3.3 
5.0 
6.0 
2.0 
3.0 

4.0 
5.0 
1.0 
3.7 
3.3 

5.0 
4.3 
5.0 
5.0 
1.0 

4.0 
4.7 
4.0 
4.0 
3.7 

4.7 
1.0 
4.7 
5.3 
2.3 

2.3 
6.0 
2.0 
3.3 
3.0 

6.3 
2.0 
3.0 
6.0 
4.0 

3.0 
4.0 
2.0 
4.3 
2.3 

3.3 
4.3 
4.0 
2.3 
2.0 

5.3 
4.0 
6.3 
3.0 
5.7 


Bight  A 


13  28  53.063 
13  29  42.338 
13  35  37.745 
13  43  2.926 
13  49  15.411 

13  53  42.808 
13  54  15.155 
13  55  46.946 

13  59  52.950 

14  1   18.235 

14  5  12.018 

14  6  48.913 

14  8  45.494 

14  9  18.322 

14  10  27.715 

14  12  2.977 

14  12  56.516 

14  19  40.709 

14  21  19.008 

14  26  55.073 

14  27  46.567 
14  31  52.865 
14  33  44.589 
14  34  35.670 
14  40  0.557 

14  44  34.325 

14  50  57.967 

14  51  2.756 

14  57  23.984 

14  57  39.137 

15  5  53.091 
15  10  52.367 
15  10  54.443 
15  17  9.042 
15  20  11.053 

15  20  54.950 
15  23  7.757 
15  29  51.698 
15  38  20.177 
15  38  39.180 

15  45  8.021 
15  48  8.959 
15  52  52.143 
15  53  35.609 

15  58  48.549 

16  3  20.535 
16  5  10.508 
16  6  0.626 
16  8  22.305 
16  10  24.514 


Annual 
Variation. 


• 
-f  3.0529 

2.6826 
3.1428 
•2.1*716 

2.8568 

+  5.0047 
5.6646 
4.1748 
3.4071 
1.6236 

4-  2.7388 
3.1934 
-f  8.9426 
—  0.3280 
4-  2.7348 


+ 


+ 


2.2829 
3.2374 
4.8577 
2.0442 
2.5878 


—  0.1943 
4-  4.0435 

7.1677 
2.2344 
2.6213 

4-  3.3090 

4-  7.7022 

—  0.2345 
4-  3.5013 

2.2601 

4-  7.3946 

3.2214 

2.4209 

12.9303 

+  2.2662 

—  0.1362 
4-  2.4750 

2.5392 
6.2329 
2.9513 

4-  2.9869 

—  2.2583 
+  2.4831 

3.5381 
3.4803 

4-  8.7443 
1.8812 
0.1384 
3.1394 

4-  2.2446 


Declination. 


o         /  // 

-  0  0  45.83 
4-  37  45  59.98 
-87  38.54 
4-  49  52  56.77 
4-  18  58  10.34 

4-108  7  51.70 

-  76  14  43.11 

-  59  49  20.93 

-  26  7  58.41 
4-  64  55  14.91 

4-  25  37  55.31 

-  9  44  33.70 

-  83  8  38.20 
4-  78  4  59.68 
+  19  46  34.65 

+  46  36  43.48 

-  12  50  45.19 
+  113  6  39.56 
+  52  22  40.56 
4-  30  52  19.83 

4-  76  12  9.89 

-  60  22  1.09 

-  78  33  32.64 
4-  44  53  48.28 
4-  27  33  18.82 

-  15  34  2.84 
4- 101  2  0.63 
4-  74  37  16.92 

-  24  49  59.24 
+  40  50  26.06 

4-102  41  8.99 

-  8  57  41.95 
4-  33  44  26.57 

-  84  4  55.06 
4-  37  46  38.88 

4-  72  14  22.70 
4-  29  29  56.52 
4-  27  5  55.89 
+  109  1  14.21 
+  6  47  5.45 

+  4  49  17.71 

+  78  8  40.90 

+  27  12  30.70 

-  22  17  46.89 

-  19  29  33.33 

-  78  24  20.02 
+  45  14  3.09 
+  68    6  38.13 

-  3  24  0.05 
+  34    8  53.19 


Annual 


J8.524 
18.545 
18.296 
18.065 
18.178 

17.659 
17.606 
17.601 
17.513 
17.303 

17.208 
16.938 
16.979 
16.908 
18.891 

16.667 
16.739 
16.447 
16.768 
15.969 

16.011 
15.388 
15.721 
15.718 
15.351 

15.180 
14.721 
14.719 
14.369 
14.370 

13.759 
13.522 
13.594  > 
13.035 
12.789 

12.811 
12.605 
12.317 
11.571 
11.565 

1 1 .063 
10.912 
10.623 
10.544 
10.156 

9.753 
9.590 
9.499 
9.529 
9.267 


•  Apparent  right  leoeaalane  of  star*  mark**  with,  an  a«terisk  are  giren  after  thoae  of  etandnrd  vfara. 
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j                MEAN  PLAGES  FOB 

1886.0.     (January  0d.0—0d.289,  Washington.) 

j                    Name  of  Star. 

1 

liagni* 

Right  Aaoanatoo. 

Annual 
Variation. 

Declination. 

Annual 
Variation. 

•   y  Apodis 

4.3 

h      m       • 

16  15  59.438 

• 
+  8.9994 

-  78°  38 '  17.25 

"          ! 
—    8.840  ! 

r  Herculis      .... 

3.3 

16  16  18.884 

+    1.8009 

4-  46  35     6.47 

8.743  1 

*    7j  Urs®  Minoris  .     .     . 

5.0 

16  20  50.745 

—  1.8804 

4-  76     1     3.60 

8.153 

a  Scorpii  (Antares) 

1.3 

16  22  25.087 

+  3.6697 

-  26  10  40.99 

8.320 

y  Draconis     .... 

2.7 

16  22  27.031 

0.8057 

4-  61  46  20.57 

8.886 

P  Herculis     .... 

2.3 

16  25  19.166 

4-  8.5774 

4-   21  44  19.24 

—    8.070 

A  Draconis     .... 

5.0 

16  28  12.718 

—  0.1363 

+  69    0  52.52 

7.798 

C  Ophiuchi     .... 

2.7 

16  30  52.907 

-f  3.8988 

—   10  20    7.22 

7.581 

a  Trianguli  Australis  . 

2.0 

16  36  36.134 

6.8970 

-  68  48  59.24 

7.194 

j)  Herculis     .... 

3.3 

16  38  59.249 

8.0537 

4-  39    8  22.38 

7.038 

a  Caraelopardalis     .  S.  P. 

4.7 

16  42  43.120 

+  5.9887 

+  113  51     9.81 

—    6.633 

«  Ophiuchi     .... 
d  Herculis      .... 

3.3 

16  52  16.355 

3.8373 

4-     9  33  10.91 

5.846 

5.0 

16  57  23.839 

-f  3.8118 

+  33  44    2.08 

5.408 

c  Ursse  Minoris  .     .     . 

4.3 

16  57  40.955 

—  6.3488 

4-  82  13  23.76 

5.388 

•    y  Ophiuchi     .... 

2.7 

17    3  50.398 

-f  3.4367 

-   15  34  58.15 

4.750 

a1  Herculis  (var.)     .     . 

3.5 

17     9  26.971 

+  3.7334 

4-   14  31   15.56 

—    4.361 

•    *  Herculis      .... 

3.0 

17  11     4.616 

3.0890 

4-  36  56  17.22 

4.340 

•    $  Ophiuchi     .... 

3.3 

17  15    0.504 

3.6789 

-  24  53    5.10 

3.963 

b  Ophiuchi  (var.)    .     . 

5.0 

17  19  24.506 

3.6588 

—  24    4     9.67 

3.665 

•    d  Ar» 

4.0 

17  20  48.688 

5.4006 

-  60  35  14.26 

3.553 

Groombr.  966   .     .  S.  P. 

6.3 

17  24  29.557 

+  7.9988 

4-105    2    2.65 

—    3.114 

•        Groombr.  944  .     .  S.  P. 

6.3 

17  25  33  774 

18.6311 

4-  94  51  49.29 

3.014 

jt  Draconis     .... 

2.7 

17  27  51.458 

1.3538 

4-  52  23    9.61 

3.804 

a  Ophiuchi     .... 

2.0 

17  29  38.568 

3.7888 

+   12  38  37.45 

3.885 

*     t  Herculis     .... 

3.3 

17  36  14.913 

+   1.6965 

4-  46    4    2.47 

8.076 

u*  Draconis     .... 

5.0 

17  37  37.218 

—  0.3543 

4-  68  48  37.83 

—    1.631 

j       /*  Herculis     .... 

3.3 

17  41  59.853 

+  3.3463 

+  27  47  16.30 

3.333 

!      <p l  Draconis     .... 

4.3 

17  43  57.995 

—   1.0798 

4-  72  12  15.92 

1.675 

•    0  Herculis      .... 

4.0 

17  52  20.589 

+  3.0551 

+  37  15  58.03 

0.651 

X  Draconis     .... 

2.3 

17  53  57.548 

1.3914 

+  51  30    9.18 

0.558 

y%  Sagittarii     .... 

3.3 

17  58  29.081 

+  3.8514 

-  30  25  27.74 

—    0.361 

•    o  Herculis     ...     . 

4.0 

18    3     5.749 

3.3393 

4-  28  44  50.46 

4-    0.373 

33  Camelop.  (H.)  .     .  S.  P. 

4.7 

18     6  16.733 

6.6177 

4-110  38  31.68 

0.667 

fi  Sagittarii     .... 

4.0 

18    6  56.751 

4*  3.5866 

-  21     5  15.37 

0.595 

S  Urs®  Minoris  .     .     . 

4.3 

18    9     5.488 

—  19.4565 

4-  86  36  38.60 

0.846 

I  Serpentis    .... 

3.0 

18  15  24.666 

4-  3.1083 

-     2  55  38.38 

4-    0.673 

•    X  Sagittarii     .... 

3.0 

18  20  56.108 

4-  3.7086 

-  25  29     1.30 

1.619 

•   x  Draconis     .... 

4.0 

18  23    6.653 

—   1.0793 

4-  72  40  58.91 

1.643 

1  Aquilee 

4.3 

18  29    0.214 

4-  3.8645 

-     8  19  22.68 

3.801 

•    C  Pavonis 

4.0 

18  29  42.561 

7.0306 

-  71  31  23.27 

3.451 

•  a  Lyra?  (  Vega ) .     .     . 

1.0 

18  33    4.740 

4-  3.0313 

4-  38  40  40.71 

4-    3.157 

<r  Octantis 

6.0 

18  35  17.097 

107.0840 

-  89  16  14.60 

3.055 

fi  Lyra  (var.)    .     .     . 

4.0 

18  45  52.280 

3.3143 

4-  33  13  50.68 

3.970 

51  Cephei  (H.)     .     .  S.  P. 

5.3 

18  46  45.673 

4-89.9875 

4-  92  46  38.76 

4.156 

a  Sagittarii     .... 

2.3 

18  48  11.782 

4-  3.7318 

—  26  26  14.15 

4.109 

50  Draconis     .... 

6.0 

18  50    2.686 

—   1.9061 

4-  75  17  56.44 

4-    4.419 

•    y  Lyra 

3.3 

18  54  40.768 

+  3.8443 

4-  32  32     1.44 

4.750 

C  Aquilee 

3.0 

19     0  10.238 

3.7569 

4-   13  41  40.09 

5.101 

•     t  Lyra 

5.0 

19     3  14.061 

3.1413 

4-  35  55  19.05 

5.473 

•  85  Camelopardalis     .  S.  P. 

4.7 

19    7    2.787 

4-13.9750 

4-97  22  20.16 

4-    5.814 

♦  Apparent  right  aaoanatana  of  atara  marked  with  an  aateriak  ara  giren  aftar  thoae  at  atandard  atara. 
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FIXED  BTAR8,  1886. 


MEAN  PLAOE8  FOR  1886.0.     (January  (H.O— 0*.289,  Washington.) 


Haase  at  Star. 


d  Sagittarii    . 
6  Lyrse      .     . 
d  Draconis 
r  Draconis 
Piazzi  vii.  67 


d  Aquilse  .     . 

P  Cygni     .     . 

*  Aquilse  .     . 

p  Sagittse  .     . 

X  Ursse  Minoris 


y  Aquilse  .  . 
d  Cygni  .  . 
a  Aquilse  (Altair) 

Groombr.  1374 
e  Pa  von  is  .     . 


e  Draconis 
fi  Aquilse  . 
y  Sagittse  . 
c  Sagittarii 
r  Aquilse  . 


3  Ursse  Majoris  (H.)  S 
$  Aquilse  .     . 
o l  Cygni     .     . 
^Capricorni  . 
«  Cephei  (pr.) 

a  Pa  von  is  .     . 
r  Cygni     .     . 
•k  Capricorni  . 
t  DeJphini 
Groombridge  3241 

a  Delphini 
fi  Pavonis  . 
a  Cygni 
4'  Capricorni 
t  Cygni 

/i  Aquarii  . 

12  Year  Cat.  1879 

v  Cygni     .     . 
c%  Ursse  Majoris 
61 l  Cygni     .     . 

C  Cygni  .  . 

r  Cygni  .  . 

a  Cephei  .  . 
Pegasi 


C  Capricorni  . 

1  Draconis  (H.) 
d  Ursse  Majoris 
p  Aquarii  .     . 
P  Cephei  (pr.) 
£  Aquarii  .     . 


S 
S 


P. 


P. 


P. 


P. 


Haoni- 
tvae. 


p. 


5.0 
4.3 
3.0 
4.7 
6.0 

3.3 
3.0 
5.0 
4.3 
6.3 

3.0 
2.7 
1.3 
5.7 
4.0 

3.7 
4.0 
3.7 
5.0 
6.0 

5.7 
3.0 
4.3 
3.0 
4.3 

2.0 
2.3 
5.0 
4.0 
6.3 

3.7 
3.0 
1.7 
4.3 
2.7 

4.7 
6.0 
4.0 
5.0 
5.0 

3.0 
4.0 
2.7 
4.3 
4.0 

4.3 
4.7 
3.0 
3.0 
5.0 


Right  Attention. 


h      m        « 

19  10  57.876 

19  12  24.633 

19  12  31.620 

19  17  44.486 

19  19  0.789 

19  19  45.027 

-19  26  7.446 

19  30  45.488 

19  35  55.734 

19  37  52.555 

19  40  50.400 
19  41  24.745 
19  45  13.277 
19  46  31.842 
19  47  24.025 

19  48  33.169 
19  49  42.813 
19  53  41.252 
19  55  38.783 

19  58  34.298 

20  1  27.629 
20  5  25.332 
20  10  2.528 
20  11  43.753 
20  12  42.641 

20  16  37.840 
20  18  8.323 
20  20  47.753 
20  27  46.023 
20  30  29.537 

20  34  20.575 
20  34  40.549 
20  37  32.761 
20  39  20.603 
20  41  35.928 

20  46  30.295 
20  52  43.829 

20  52  55.398 

21  0  21.086 
21  1  47.230 

21  8  5.047 

21  10  14.456 

21  15  51.510 

21  16  48.844 

21  20  9.403 

21  20  45.725 

21  24  23.110 

21  25  33.452 

21  27  11.127 

21  31  41.000 


Anna*) 
Variation. 


+ 
+ 
+ 


• 
3.5125 

2.0790 

0.0303 

1.1150 

6.3015 


+  3.0253 

2.4194 

3.2290 

4-  2.6955 

—63.9005 

+  2.&*>22 
1.8761 
2.9277 
7.2922 

+  7.0542 


+ 


+ 


+ 


+ 
+ 


+ 


+ 


+ 


0.1777 
2.9471 
2.6678 
3.6954 
2.9331 

6.0531 
3.0973 
1.8893 
3.3325 
1.9174 

4.7861 
2.1536 
3.4400 
2.8672 
0.2176 

2.7878 
5.4781 
2.0443 
3.5591 
2.4275 

3.2401 
2.5383 
2.2340 
5.3594 
2.6831 

2.5495 
2.3933 
1.4368 
2.7721 
3.4332 

9.0261 
5.4066 
3.1620 
0.7953 
3.1982 


Declination 


-  19  9  17.37 
+  37  55  51.77 
+  67  27  39.64 
+  73  8  36.75 
+  111  18  11.34 

+  2  53  17.61 
+  27  43  14.75 

-  7  16  48.24 
+  17  12  44.58 
+  88  57  27.98 

+  10  20  9.94 
+  44  51  10.21 
+  8  34  4.35 
+  105  46  46.06 

-  73  12  32.86 

+  69  58  39.32 
+  67  21.44 
+   19  10  59.32 

-  28  1  33.10 
+     6  57  24.53 

+  111  11  30.83 

-  1  9  32.52 
+  46  23  45.19 

-  12  53  50.75 
+  77  22    3.60 

-  57  5  56.62 
+  39  53  31.64 

-  18  35  4.94 
+  10  54  59.30 
+  72     8  43.46 

+  15  30  87.28 

-  66  36  40.77 
+  44  52  23.71 

-  25  40  47.48 
+  33  32  36.71 

-  9  24  37.80 
+  80  7  27.10 
+  40  43  42.95 
+  112  24  13.17 
+  38  11  21.02 

+  29  45  34.71 
+  37  33  32.71 
+  62  6  9.77 
+  19  19  1.75 

-  22  54  16.17 

+  98  10  16.31 
+  109  40  10.46 

-  6  4  20.06 
+  70    3  37.06 

-  8  2153.96 


Annual 


+  6.093 
6.232 
6.326 
6.781 
6.815 

+    6.915 
7.352 
7.736  i 
8.122  ' 
8.317 

+  8.533 
8.623 
9.257 
9.023 
8.950 

+  9.174 
8.746 
9.582 
9.714 
9.926 

+  10.135 
10.444 
10.781 
10.902 
11.002 

+  11.168 
11.361 
r  1.542 
12.030 
12.222 

+  12.510 
12.507 
12.716 
12.675 
13.330 

+  13.278 
13.692 
13.717 
14.257 
17.521 

+  14.602 
15.255 
15.168 
15.232 
15.390 

+  15.423 
15.545 
15.653 
15.754 

+  15.963 


*  Apparent  right  aieenslona  of  stars  marked  with  an  asterisk  are  given  after  those  of  standard  stars. 
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MEAN  PLAGES  FOR  1886.0.     (January  0*.0— 0*.289,  Washington.) 


Name  of  Star. 

74  Cygni 

^Octantis 

e  Pegasi 

II  Ccphei 

»a  Cygni 

ft  Capricorn i  .... 

16  Pegasi 

79  Draconis     .... 

a  Aquarii 

a  Gruis 

*  Pegasi 

u  Octantis      .... 

32  Ursse  Major  is  .     .  S.  P. 
0  Aquarii 

X  Aquarii 

it  Aquarii 

<r  Aquarii 

9  Draconis  (H.) .     .  S.  P. 

a  Lacertae 

jj  Aquarii 

226  Cephei  (B.)      .     .     . 
10  Lacertse      .... 

fi  Octantis 

C  Pegasi 

X  Pegasi 

t  Cephei 

X  Aquarii 

Groombr.  1706      .  S.  P. 
a  Pis.  Aus.  (Fomalhaut) 
o  Andromedse    .     .     . 

a  Ursse  Majoris  .     .  S.  P. 
a  Pegasi  (Markab)  .     . 

<p  Aquarii 

o  Cephei 

r  Pegasi 

6  Piscium 

X  Draconjs     .     .     .  S.  P. 
X  Andromedse    .     .     . 

i  Piscium 

y  Cephei 

il  Aquarii 

d  Sculptoris   .... 

X I  Octantis 

Groom  bridge  4163 

w  Piscium 

33  Piscium 


Mo*ni. 
tude. 


5.0 
5.3 
2.3 
5.0 
4.3 

5.0 
5.3 
6.3 
3.0 
2.0 

4.0 
6.0 
6.0 
4.3 
3.3 

4.7 
5.0 
4.7 
4.0 
4.0 

5.3 
5.0 
4.7 
3.3 
4.0 

3.3 
4.0 
6.0 
1.3 
3.7 

2.0 
2.0 
4.3 
5.3 
4.7 

4.7 
3.3 
4.0 
4.3 
3.3 

5.0 
4.3 
5.3 
7.0 
4.0 

5.0 


Right  Attention. 


21  32  22.805 
21  33  19.053 
21  38  35.238 
21  40  15.026 
21  42  34.928 

21  47  4.823 
21  47  52  510 
21  51  26.717 

21  59  55.716 

22  1  2.664 

22  4  55.496 

22  8  32.024 

22  9  44.757 

22  10  49.074 

22  15  46.058 

22  19  27.319 
22  24  36.749 
22  25  23.198 
22  26  35.726 
22  29  29.897 

22  30  16.224 

22  34  8.790 

22  34  20.509 

22  35  46.603 

22  41  2.418 

22  45  37.315 

22  46  40.039 

22  50  48.446 

22  51  20.982 

22  56  40.598 

22  56  41.146 

22  59  4.956 

23  8  25.124 
23  13  56.893 
23  14  59.690 


23  22 
23  24 
23  31 
23  34 
23  34 

23  38 
23  42 
23  45 
23  49 
23  53 


11.117 
37.506 
59.179 
5.218 
40.308 

17.332 
59.247 
22.587 
17.755 
27.458 


23  59  30.028 


Annual 
Variation. 


• 
+  2.4012 

9.8259 

2.9467 

0.9024 

2.2129 

+  3.2764 
2.7276 
0.7308 
3.0629 
3.8076 

+  2.6697 

13.2968 

4.4247 

3.1694 

3.1009 

-f  3.0648 
3.1761 
5.2724 
2.4616 
3.0837 

+  1.0786 
2.6860 
6.5070 
2.9908 
2.8849 

-f  2.121 1 
3.1330 
4,9807 
3.3256 
2.7492 

+  3.7502 
2.9848 
3.1089 
2.4426 
2.9632 

+  3.0410 
3.6252 
2.9212 
3.0840 
2.4128 

+  3.1173 
3.1330 
3.7012 
2.8620 
3.0782 

+  3.0709 


Declination. 


+  39  54  5.44 

-  83  14  30.23 
+  9  21  9.85 
+  70  47  11.90 
+  48  46  56.58 

-  14  5  16.69 
+  25  23  20.66 
+  73  9  47.01 

-  0  52  23.97 

-  47  30  44.69 

+  32  37  9.03 

-  86  32  43.64 
+  114  19  25.05 

-  8  21  2.17 

-  1  57  41.49 

+  0  47  57.17 

-  11  15  39.57 
+  103  42  1.32 
+  49  41  47.53 

-  0  42  17.33 

+  75  38  20.25 
+  38  27  25.58 

-  81  58  42.04 
+  10  14  11.40 
+  22  57  57.33 

+  65  36  3.15 

-  8  11  9.40 
+  101  37  9.82 

-  30  13  34.28 
+  41  42  47.86 

+  117  38  1.56 

+   14  35  31.22 

-  6  39  48.07 
+  67  29  16.56 
+  23    6  58.75 

+  5  45  9.95 
+  110  2  23.51 
+  45  50  25.10 
+  50  30.46 
+  76  59  45.67 

-  18  54  34.29 

-  28  45  37.34 

-  82  39  8.55 
+  73  46  33.28 
+  6  13  55.70 

-  6  20  42.91 


Annual 
Variation. 


+ 


// 


+ 


+ 


+ 


6.045 
6.005 
6.349 
6.536 
6.538 

6.772 
6.812 
7.012 
7.350 
7.240 

7.575 
7.855 
7.803 
7.796 
8.034 

8.150 
8.313 
8.384 
8.411 
8.453 

8.527 
8.665 
8.670 
8.701 
8.870 

8.874 
9.071 
9.175 
8.989 
9.284 

9.359 
9.299 
9.356 
9.667 
9.654 

9.725 
9.836 
9.471 
9.482 
20.075 

9.958 
9.856 
9.992 
20.022 
19.931 

+  20.144 


+ 


+ 


+ 


*  Apparent  right  aoeenaion*  of  •tan  marked  with  an  asterisk  are  giren  after  those  of  standard  stars. 
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I 

CXBdJMPOLAR  STABS, 

» 

1 

APPAJEEST  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

1    I 

a  Unai  Minora. 

(PoUris.) 

51  Cnpfaei  (Hxr.) 

SVnm 

rnon. 

XVtmm 

Minora. 

Mean 

Solar 
Date. 

Solar 
Date. 

Date. 

Deenna- 

tioa 
JTaroV. 

Mean 

Safer 
Date. 

Aceea- 
efton. 

Declina- 
tion 
Worth. 

Ufa* 

Doefiaa- 

tien 

Jar*. 

Bigkt 
Aecen- 

Dedica- 
tion 
Jfortft. 

i  Jan. 

i 

h     at 
1   17 

+88  42 

Jan. 

a     at 

6  47 

+87°  13 

Jan. 

a     at 

18    8 

+86  36' 

Jan. 

a     » 

19  36 

+88  57 

i 

1     0.3 

• 
35.02 

18.6 

0.5 

a 
9.43 

m 

11.2 

1.0 

a 
44.17 

1* 

45.3 

1.0 

a 
57.82 

§1 
4U 

1.3 

34.21 

18.7 

1.5 

9.54 

11.5 

2.0 

44.15 

45.0 

2.0 

57.35 

41.1 

» 

33.39 

18.9 

2^ 

9.66 

11.8 

3.0 

44.13 

44.7 

3.0 

56.83 

40.8 

j     3.3 

32.53 

19.0 

3.5 

9.78 

12.1 

4.0 

44.12 

44.3 

4.0 

56.31 

40.5 

4.3 

31.62 

19.1 

• 
4.5 

9.90 

12.5 

5.0 

44.12 

44.0 

5.0 

55.78 

40.2 

5.3 

30.65 

19.2 

5.5 

10.01 

\%A 

6.0 

44.14 

43.6 

6.0 

55.31 

39.8 

6.3 

29.62 

19.3 

6.5 

10.06 

13.2 

7.0 

44.18 

43.2 

7.0 

54.89 

39.5 

7.3 

28.55 

19.4 

7.5 

10.12 

13.5 

8.0 

44.24 

42.9 

8.0 

54.57 

39.1 

8.2 

27.46 

19.4 

8.5 

10.13 

13.9 

9.0 

44.32 

42.5 

9.0 

54.31 

38.7 

|     9.2 

26.39 

19.5 

9.5 

10.10 

14.2 

9.9 

44.42 

42.1 

10.0 

54.14 

38.4 

j   10.2 

25.34 

19.5 

10.5 

10.06 

14.6 

10.9 

44.53 

41.8 

11.0 

54.02 

38.0 

!    11.2 

j 

24.35 

19.5 

11.5 

10.00 

14.9 

11.9 

44.64 

41.5 

12.0 

53.94 

37.7 

12.2 

23.42 

19.5 

12.5 

9.95 

15.2 

12.9 

44.76 

41.2 

13.0 

53.85 

37.4 

13.2 

22.54 

19.5 

13.5 

9.90 

15.5 

13.9 

44.86 

40.9 

14.0 

53.74 

37.1 

14.2 

21.69 

19.5 

14.5 

9.88 

15.8 

14.9 

44.94 

40.6 

15.0 

53.59 

36.8 

15.2 

2034 

19.5 

15.5 

9.86 

16. 1 

15.9 

45.02 

40.3 

16.0 

53.40 

36.5 

16.2 

19.97 

19.5 

16.5 

9.88 

16.4 

16.9 

45.09 

40.0 

17.0 

53.19 

36.2 

17.2 

19.06 

19.5 

17.5 

9.87 

16.7 

17.9 

45.17 

39.7 

18.0 

52.97 

35.9 

18.2 

18.12 

19.6 

18.5 

9.88 

17.0 

18.9 

45.27 

39.4 

19.0 

52.77 

35.6 

19.2 

17.13 

19.6 

19.5 

9.87 

17.3 

19.9 

45.37 

39.0 

20.0 

52.59 

35.2 

1 

1  20.2 

16.09 

19.6 

20.4 

9.83 

17.7 

20.9 

45.50 

38.6 

21.0 

52.47 

34.8 

21.2 

15.02 

19.6 

21.4 

9.76 

18.0 

21.9 

45.65 

38.3 

22.0 

52.45 

34.5 

22.2 

13.94 

19.6 

22.4 

9.65 

18.4 

22.9 

45.82 

37.9 

23.0 

52.53 

34.1 

j  23.2 

12.88 

19.5 

23.4 

9.51 

18.7 

23.9 

46.01 

37.6 

24.0 

52.67 

33.8 

24.2 

11.87 

19.5 

24.4 

9.35 

19.1 

24.9 

46.22 

37.3 

25.0 

52.88 

33.4 

|  25.2 

10.93 

19.4 

25.4 

9.18 

19.4 

25.9 

46.42 

37.1 

26.0 

53.10 

33.1 

1  26.2 

10.04 

19.3 

26.4 

9.01 

19.6 

26.9 

46.62 

36.8 

27.0 

53.34 

32.8 

1  27.2 

9.19 

19.2 

27.4 

8.86 

19.9 

27.9 

46.81 

36.5 

28.0 

53.55 

32.5 

28.2 

8.36 

19.1 

28.4 

8.71 

20.2 

28.9 

46.99 

36.3 

29.0 

53.72 

32.2 

29.2 

7.54 

19.0 

29.4 

8.59 

20.4 

29.9 

47.17 

36.0 

30.0 

53.85 

31.9 

30.2 

6.71 

19.0 

30.4 

8.46 

20.7 

30.9 

47.34 

35.7 

31.0 

53.99 

31.6 

31.2 

5.83 

18.9 

31.4 

8.34 

21.0 

31.9 

47.53 

35.5 ' 

32.0 

54.13 

31.3 

32.2 

4.90 

18.9 

32.4 

8.21 

21.3 

32.9 

47.73 

35.2 
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OIRCUMPOLAR  STABS. 

APPARENT  PLACES  FOB  THE  UPPER  TRANSIT  AT  WASHINGTON. 

Mm 

Solar 
Date. 

a  Ursa  Minoris. 
(Polaris.) 

Mean 
Solar 
Date. 

51  Ceph< 

si  (Hey.) 

Mean 
Solar 
Date. 

• 

SVnm 

Minorii. 

Mean 
Solar 
Date. 

X  Una  Minoris. 

Bight 
Ascen- 
sion. 

Declina- 
tion 
North. 

Right 
Ascen- 
sion. 

Declina- 
tion 
North. 

Bight 
Ascen- 
sion. 

Declina- 
tion 
North, 

Bight 
Ascen- 
sion. 

Declina- 
tion 
North. 

Feb. 

h     m 

1  16 

+88°  42 

Feb. 

h    m 

6  47 

+87°  13 

Feb. 

h    m 

18    8 

+86°  36 

Feb. 

h    m 

19  36 

+88  57 

1.3 

• 

64.90 

18.9 

1.4 

8.21 

21.3 

1.9 

s 
47.73 

35.2 

1.0 

s 
54.13 

31.3 

2.9 

63.93 

18.8 

2.4 

8.06 

21.6 

2.9 

47.94 

34.9 

2.0 

54.29 

31.0 

3.3 

62.93 

18.7 

3.4 

7.87 

22.0 

3.9 

48.17 

34.5 

2.9 

54.51 

30.6 

4.3 

61.90 

18.6 

4.4 

7.66 

22.3 

4.9 

48.42 

34.2 

3.9 

54.79 

30.3 

6.3 

60.88 

18.4 

5.4 

7.41 

22.6 

5.9 

48.70 

34.0 

4.9 

55.16 

29.9 

6.2 

•    59.90 

18.3 

6.4 

7.12 

22.9 

6.9 

48.99 

33.7 

5.9 

55.61 

29.5 

7.2 

58.97 

18.1 

7.4 

6.84 

23.2 

7.9 

49.27 

33.5 

6.9 

56.12 

29.2 

8.9 

58.11 

17.9 

8.4 

6.55 

23.4 

8.9 

49.56 

33.2 

7.9 

56.67 

28.9 

9,9 

57.30 

17.7 

9.4 

6.24 

23.7 

9.9 

49.84 

33.0 

8.9 

57.23 

28.6 

10.9 

56.54 

17.6 

10.4 

5.99 

23.9 

10.9 

50.10 

32.8 

9.9 

57.79 

28.3 

11.9 

55.82 

17.4 

11.4 

5.72 

24.1 

11.9 

50.35 

32.6 

10.9 

58.30 

28.0 

12.9 

55.10 

17.3 

12.4 

5.49 

24.3 

12.9 

50.59 

32.4 

11.9 

58.78 

27.8 

13.1 

54.37 

17.1 

13.4 

5.28 

24.6 

13.9 

50.83 

32.2 

12.9 

59.22 

27.5 

14.1 

53.60 

17.0 

14.4 

5.05 

24.8 

14.9 

51.06 

32.0 

13.9 

59.63 

27.2 

15.1 

52.78 

16.8 

15.4 

4.82 

25.1 

15.9 

51.33 

31.8 

14.9 

60.03 

27.0 

16.1 

51.93 

16.7 

16.4 

4.58 

25.3 

16.8 

51.61 

31.5 

15.9 

60.46 

26.7 

17.1 

51.05 

16.5 

17.4 

4.30 

25.6 

17.8 

51.92 

31.6 

16.9 

60.96 

26.3 

18.1 

50.17 

16.3 

18.4 

3.99 

25.9 

18.8 

52.24 

31.0 

17.9 

61.54 

26.0 

19.1 

49.30 

18.1 

19.4 

3.65 

26.2 

19.8 

52.57 

30.8 

18.9 

62.18 

25.7 

90.1 

48.47 

15.9 

20.4 

3.29 

26.4 

20.8 

52.91 

30.6 

19.9 

62.90 

25.4 

91.1 

47.71 

15.7 

21.4 

2.91 

26.6 

21.8 

53.26 

30.5 

20.9 

63.68 

25.1 

22.1 

47.02 

15.4 

22.4 

2.54 

26.8 

22.8 

53.60 

30.3 

21.9 

64.51 

24.9 

23.1 

46.39 

15.2 

23.4 

2.17 

27.0 

23.8 

53.94 

30.2 

22.9 

65.35 

24.6 

24.1 

45.80 

14.9 

24.4 

1.83 

27.1 

24.8 

54.26 

30.1 

23.9 

66.16 

24.4 

25.1 

45.24 

14.7 

25.3 

1.49 

37.3 

25.8 

54.57 

30.0 

24.9 

66.93 

24.2 

26.1 

44.68 

.     14.5 

26.3 

1.16 

27.5 

26.8 

54.87 

29.8 

25.9 

67.68 

24.0 

27.1 

44.09 

14.3 

37.3 

0.85 

27.6 

27.8 

55.17 

29.7 

26.9 

68.39 

23.8 

23.1 

43.46 

14.1 

28.3 

0.54 

27.8 

28.8 

56.48 

29.5 

27.9 

69.08 

23.5 

29.1 

42.79 

13.9 

29.3 

0.22 

28.0 

39.8 

55.81 

29.4 

28.9 

69.79 

23.3 

i 
1 

29.9 

70.52 

23.0 
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OIRCUMPOLAR  STARS. 

» 

APPARENT  PLACES  FOB  THE  UPPER  TRANSIT  AT  WASHINGTON. 

Mean 
8oUr 
Date. 

1 

a  Urus  Minoria. 
(Polaris.) 

Mem 
Solar 
Date. 

51  Cephei  (Hey.) 

Mean 
Solar 
Date. 

6  Ursa  Minoria. 

Mean 
Solar 
Date. 

X  Unas  Minoria. 

Right 
Ascen- 
sion. 

Declina- 
tion 
North. 

Right 
Ascen- 
sion. 

Declina- 
tion 
North. 

Right 
Ascen- 
sion. 

Declina- 
tion 
North. 

Right 
Ascen- 
sion. 

Declina- 
tion 
North. 

Mar. 

h     m 

1  16 

+88°  42 

Mar. 

h     m 

6  46 

+87°  13 

Mar. 

h     m 

18    8 

+  86  36 

Mar. 

h     m 

19  37 

+88°  57 

1.1 

0 

42.79 

13.9 

1.3 

60.22 

28.0 

1.8 

• 
55.81 

29.4 

1.9 

10.52 

23.0 

9.1 

42.09 

13.6 

2.3 

59.86 

28.2 

2.8 

56.15 

29.2 

2.9 

11.32 

22.8 

3.1 

41.37 

13.4 

3.3 

59.48 

28.4 

3.8 

56.52 

29.0 

3.9 

12.21 

22.5 

4.1 

40.66 

13.1 

4.3 

59.07 

28.6 

4.8 

56.90 

28.9 

4.9 

13.17 

22.2 

5.1 

39.98 

12.8 

5.3 

58.67 

28.8 

5.8 

57.29 

28.8 

5.9 

14.18 

22.0 

6.1 

39.36 

12.5 

6.3 

58.18 

29.0 

6.8 

57.68 

28.7 

6.9 

15.23 

21.8 

7.1 

38.81 

12.2 

7.3 

57.72 

29.1 

7.8 

58.06 

28.6 

7.9 

16.29 

21.6 

8.1 

38.32 

11.9 

8.3 

57.28 

29.2 

8.8 

58.44 

28.5 

8.9 

17.34 

21.4 

9.1 

37.90 

11.6 

9.3 

56.85 

29.3 

9.8 

58.81 

28.5 

9.9 

18.36 

21.2 

10.1 

37.52 

11.3 

10.3 

56.44 

29.4 

10.8 

59.16 

28.5 

10.8 

19.34 

21.1 

II. 1 

37.16 

11.0 

11.3 

56.05 

29.5 

11.8 

59.49 

28.4 

11.8 

20.26 

20.9 

12.1 

36.81 

10.8 

12.3 

55.70 

29.6 

12.8 

59.81 

28.4 

12.8 

21.15 

20.8 

13.1 

36.44 

10.5 

13.3 

55.33 

29.7 

13.8 

60.14 

28.3 

13.8 

22.02 

20.6 

14.1 

36.03 

10.3 

14.3 

54.98 

29.8 

14.8 

60.46 

28.2 

14.8 

22.89 

20.5 

15.1 

«S5.«X) 

10.0 

15.3 

54.62 

29.9 

15.8 

60.80 

28.1 

15.8 

23.79 

20.3 

16.1 

35.10 

9.8 

16.3 

54.24 

30.0 

16.8 

61.16 

28.1 

16.8 

24.76 

20.1 

17.1 

34.62 

9.5 

17.3 

53.82 

30.2 

17.8 

61.54 

28.0 

17.8 

25.79 

19.9 

18.1 

34.15 

9.2 

18.3 

53.38 

30.3 

18.8 

61.93 

27.9 

18.8 

26.90 

19.7 

19.1 

33.73 

8.9 

19.3 

52.91 

30.4 

19.8 

62.33 

27.9 

19.8 

28.07 

19.6 

20.1 

33.37 

8.5 

20.3 

52.43 

30.5 

20.8 

62.72 

27.9 

20.8 

29.27 

19.4 

21.1 

33.07 

8.2 

21.3 

51.95 

30.5 

21.8 

63.11 

27.9 

21.8 

30.48 

19.3 

22.1 

32.85 

7.9 

22.3 

51.48 

30.5 

22.8 

63.50 

28.0 

22.8 

31.66 

19.2 

23.1 

32.69 

7.5 

23.3 

51.04 

30.5 

23.8 

63.87 

28.0 

23.8 

32.81 

19.1 

24.0 

32.57 

7*2 

24.3 

50.61 

30.5 

24.7 

64.22 

28.1 

24.8 

33.90 

19.1 

25.0 

32.45 

6.9 

25.3 

50.21 

30.6 

25.7 

64.56 

28.1 

25.8 

34.95 

19.0 

26.0 

32.32 

6.6 

26.3 

49.81 

30.6 

26.7 

64.89 

28.1 

26.8- 

35.97 

18.9 

27.0 

32.16 

6.3 

27.3 

49.44 

30.6 

27.7 

65.23 

28.2 

27.8 

36.98 

18.8 

28.0 

31.97 

6.1 

28.3 

49.04 

30.6 

28.7 

65.57 

28.2 

28.8 

38.01 

18.7 

29.0 

31.74 

5.8 

29.3 

48.64 

30.7 

29.7 

65.92 

28.2 

29.8 

39.06 

18.6 

30.0 

3L49 

;      5.5 

30.3 

48.21 

30.7 

30.7 

66.30 

28.2 

30.8 

^    40.21 

18.5 

31.0 

31.24 

1          5.1 

31.3 

47.76 

30.8 

31.7 

66.68 

28.2 

31.8 

41.40 

18.4 

32.0 

31.02 

4.8 

32.3 

47.28 

30.8 

32.7 

67.07 

28.2 

32.8 

42.65 

18.3 
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- 

CIRCUMPOLAR  STARS. 

* 

t 

APPARENT  PLACES  FOB  THE  UPPER  TRANSIT  AT  WASHINGTON. 

Mean 
Solar 
Date. 

a  Ursa  Minoria. 
(Polaris.) 

Mean 

51  Ceph< 

Bi  (Hey.) 

Mean 

RaIat 

4  Ursa 

Minoris. 

Mean 
Solar 
Date. 

A,  Ursa)  Minoris. 

Bight 
Ascen- 
sion. 

Declina- 
tion 
North. 

Date. 

Right 
Ascen- 
sion. 

Declina- 
tion 
North. 

Date. 

Bight 
Ascen- 
sion. 

Declina- 
tion 
North. 

Bight 
Ascen- 
sion. 

Declina- 
tion 
North. 

Apr. 

b     m 

1  16 

+88°  4l' 

Apr. 

h     m 

6  46 

4-87°  13 

Apr. 

h     m 

18    9 

+86°  36 

Apr. 

h     m 

19  37 

+  88°  57 

1.0 

• 

31.02 

64.8 

1.3 

s 
47.28 

30.8 

1.7 

• 

7.07 

28.2 

1.8 

s 
42.65 

it 
18.3 

2.0 

30.85 

64.5 

2.3 

46.79 

30.8 

2.7 

7.46 

28.3 

2.8 

43.93 

18.2 

3.0 

30.74 

64.1 

3.2 

46.29 

30.8 

3.7 

7.86 

28.4 

3.8 

45.22 

18.1 

4.0 

30.71 

63.8 

,4.2 

45.81 

30.7 

4.7 

8.25 

28.5 

4.8 

46.50 

18.1 

5.0 

30.75 

63.4 

5.2 

45.33 

30.7 

5.7 

8.60 

28.6 

5.8 

47.75 

18.1 

6.0 

30.84 

63.1 

6.2 

44.89 

30.6 

6.7 

8.93 

28.8 

6.8 

48.93 

18.1 

7.0 

30.97 

62.7 

7.2 

44.47 

30.5 

7.7 

9.26 

28.9 

7.8 

50.06 

18.1 

8.0 

31.10 

62.5 

8.2 

44.09 

30.5 

8.7 

9.57 

29.0 

8.8 

51.13 

18.2 

9.0 

31.22 

62.2 

9.2 

43.72 

30.4 

9.7 

9.86 

29.1 

9.8 

52.15 

18.2 

10.0 

31.31 

61.9 

10.2 

43.35 

30.3 

10.7 

10.16 

29.2 

10.8 

53.16 

18.2 

1 1.0 

31.37 

61.6 

11.2 

42.99 

30.3 

11.7 

10.47 

29.3 

11.8 

54.18 

18.1 

12.0 

31.40 

61.4 

12.2 

42.62 

30.3 

12.7 

10.79 

29.4 

12.8 

55.25 

18.1 

13.0 

31.41 

61.1 

13.2 

42.22 

30.2 

13.7 

11.13 

29.5 

13.8 

56.36 

18.1 

14.0 

31.43 

60.7 

14.2 

41.80 

30.2 

14.7 

11.47 

29.6 

14.8 

57.53 

18.1 

15.0 

31.48 

60.4 

15.2 

41.37 

30.1 

15.7 

11.82 

29.7 

15.8 

58.76 

18.1 

16.0 

31.58 

60.1 

16.2 

40.91 

30.0 

16.7 

12.17 

29.9 

16.7 

60.03 

18.1 

17.0 

31.75 

59.7 

17.2 

> 
40.46 

29.9 

17.7 

12.51 

30.1 

17.7 

61.29 

18.1 

18.0 

31.99 

59.4 

18.2 

40.02 

29.8 

18.7 

12.84 

30.3 

18.7 

62.54 

18.2 

19.0 

32.30 

59.1 

19.2 

39.59 

29.7 

19.7 

13.16 

30.5 

19.7 

63.76 

18.3 

20.0 

32.65 

58.8 

20.2 

39.19 

29.5 

20.7 

13.46 

30.7 

20.7 

64.91 

18.4 

21.0 

33.02 

58.5 

21.2 

38.83 

29.3 

21.7 

13.74 

30,9 

21.7 

65.99 

18.5 

22.0 

33.39 

58.2 

22.2 

38.47 

29.2 

22.7 

14.00 

31.1 

22.7 

67.01 

18.6 

23.0 

33.73 

57.9 

23.2 

38.13 

29.0 

23.7 

14.26 

31.2 

23.7 

68.02 

18.7 

24.0 

34.04 

57.7 

24.2 

37.80 

28.9 

24.7 

14.53 

31.4 

24.7 

69.02 

18.7 

25.0 

34.31 

57.4 

25.2 

37.47 

28.8 

25.7 

14.80 

31.6 

25.7 

70.03 

18.8 

26.0 

34.55 

57.1 

26.2 

37.12 

28.7 

26.7 

15.08 

31.7 

26.7 

71.08 

18.8 

27.0 

34.78 

56.9 

27.2 

36.74 

28.6 

27.7 

15.38 

31.9 

27.7 

72.18 

18.9 

28.0 

35.02 

56.6 

28.2 

36.35 

28.5 

28.7 

15.68 

32.1 

28.7 

73.35 

18.9 

28.9 

35.30 

56.3 

29.2 

35.94 

28.3 

29.7 

15.99 

32.3 

29.7 

74.55 

19.0 

29.9 

35.64 

55.9 

30.2 

35.53 

28.2 

30.6 

16.29 

32.5 

30.7 

75.76 

19.1 

30.9 

36.05 

55.6 

31.2 

35.12 

28.0 

31.6 

16.58 

32.8 

31.7 

76.95 

19.3 

31.9 

36.53 

55.3 

""20 
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UIRCUMPOLAR  STARS. 

APPARENT  PLACES  FOE  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Mean 
Solar 
Date. 


May 

1.9 
2.9 
3.9 
4.9 


5.9 
6.9 
7.9 
8.9 

9.9 
10.9 
11.9 
12.9 

13.9 
14.9 
15.9 
16.9 

17.9 
18.9 
19.9 
20.9 

21.9 
22.9 
23.9 
24.9 

25.9 
26.9 
27.9 
28.9 

29.9 
30.9 
31.9 
32.9 


aUrsae  Minoris. 
(Polaris.) 


Right 
Ascen- 
sion. 


h     m 

1  16 

S 

36.53 
37.08 
37.66 
38.24 


38.82 
39.39 
39.91 
40.39 

40.84 
41.29 
41.76 
42.27 

42.84 
43.48 
44.18 
44.92 

45.68 
46.46 
47.21 
47.93 

48.60 
49.23 
49.84 
50.44 

51.06 
51.73 
52.46 
53.27 

54.13 
55.03 
55.95 
56.86 


Declina- 
tion 
North. 


+  88  41 


55.3 
55.0 
54.7 
54.5 


54.3 
54.1 
53.8 
53.6 


53.4 
53.2 
52.9 
52.7 

52.4 
52.2 
51.9 
51.7 

51.5 
51.2 
51.1 
50.9 

50.7 
50.6 
50.4 
50.2 

50.0 
49.8 
49.6 
49.4 

49.2 
49.0 
48.9 
48.8 


Mean 
Solar 
Date. 


51  Cephei  (Hxr.) 


May 

1.2 
2.2 
3.2 
4.2 


5.2 
6.2 
7.2 

8.2 

9.1 
10.1 
11.1 
12.1 

13.1 
14.1 
15.1 
16.1 

17.1 
18.1 
19.1 
20.1 

21.1 
22.1 
23.1 
24.1 

25.1 
26.1 
27.1 
28.1 

29.1 
30.1 
31.1 
32.1 


Right 
Ascen- 
sion. 


h     m 

6  46 

• 
35.12 

34.73 

34.37 

34.04 


33.74 
33.48 
33.23 
32.98 

32.72 
32.45 
32.18 
31.86 

31.54 
31.22 
30.91 
30,62 

30.36 
30.13 
29.92 
29.73 

29.56 
29.39 
29.20 
29.00 

28.78 
28.55 
23.30 
26.06 

27.85 
27.64 

27.49 
27.36 


Declina- 
tion 
North. 


+87  13 


28.0 
27.8 
27.6 
27.4 


27.1 
26.9 
26.7 
26.5 

26.3 
26.2 
26.0 
25.8 

25.6 
25.4 
25.1 
24.9 

24.6 
24.3 
24.0 
23.8 

23.5 
23.3 
23.1 

22.8 

22.6 
22.4 
22.1 
21.8 

21.6 
21.3 
20.9 
20.6 


Mean 
Solar 
Date. 


May 

1.6 
2.6 
3.6 
4.6 


5.6 
6.6 
7.6 
8.6 

9.6 
10.6 
11.6 
12.6 

13.6 
14.6 
15.6 
16.6 

17.6 
18.6 
19.6 
20.6 

21.6 
22.6 
23.6 
24.6 

25.6 
26.6 
27.6 
28.6 

29.6 
30.6 
31.6 
32.6 


6  Una  Minoris. 


Right 
Ascen- 
sion. 


h     m 

18    9 

• 
16.58 

16.86 

17.11 

17.32 


17.52 
17.71 
17.90 
18.10 

18.30 
18.51 
18.72 
18.94 

19.17 
19.39 
19.60 
19.78 

19.95 
20.10 
20.24 
20.36 

20.48 
20.60 
20.73 
20.87 

21.02 
21.17 
21.32 
21.46 

21.59 
21.69 
21.76 
21.82 


Declina- 
tion 
North. 


+86  36 


32.8 
33.0 
33.3 
33.6 


33.8 
34.1 
34.3 
34.5 


34.7 
35.0 
35.2 
35.4 


35.7 
36.0 
36.3 
36.6 

36.9 
37.2 
37.5 
37.8 

38.1 
38.3 
38.6 
38.8 

39,1 
39.4 
39.7 
40.0 

40.4 
40.7 
41.0 
41.4 


Mean 
Solar 
Date. 


May 

1.7 
2.7 
3.7 
4.7 


5.7 
6.7 
7.7 
8.7 

9.7 
10.7 
11.7 
12.7 

13.7 
14.7 
15.7 
16.7 

17.7 
18.7 
19.7 
20.7 

21.7 
22.6 
23.6 
24.6 

25.6 
26.6 
27.6 
28.6 

29.6 
30.6 
31.6 
32.6 


X  Unas  Minoris. 


Right 
Ascen- 
sion. 


h     m 

19  38 

s 
16.95 

18.11 

19.20 

20.22 


21.16 
22.05 
22.91 
23.75 

24.61 
25.51 
26.45 
27.46 

28.50 
29.53 
30.53 
31.50 

32.40 
33.24 
34.03 
34.75 

35.43 
36.13 
36.86 
37.62 

38.42 
39.25 
40.10 
40.94 

41.75 
42.51 
43.18 
43.77 


Declina- 
tion 
North. 


+88  57 


II 

19.3 
19.4 
19.6 
19.7 


19.9 
20.1 
20.3 
20.4 


20.5 
20.7 
20.8 
21.0 

21.1 
21.3 
21.5 
21.7 

22.0 
22.2 
22.4 
22.7 


22.9 
23.1 
23.3 
23.5 


23.7 
23.9 
24.1 
24.3 

24.6 
24.9 
25.2 
25.5 
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CIRCUMPOLAR  STARS. 

APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

Mean 
Solar 
Date. 

a  Urs»  Minoris. 
(Polaris.) 

Mean 
Solar 
Date. 

51  Ceph< 

»i  (Hey.) 

Mean 
Solar 
Date. 

<$  Urs» 

Minoris. 

Mean 
Solar 
Date. 

X  UrssB  Minoris. 

Bight 
Ascen- 
sion. 

Declina- 
tion 
North. 

Bight 
Ascen- 
sion. 

Declina- 
tion 
North. 

Bight 
Ascen- 
sion. 

Declina- 
tion 
North. 

Bight 
Ascen- 
sion. 

Declina- 
tion 
North. 

Jane 

h     m 

1  16 

+  88°  4l' 

June 

h    m 

6  46 

+87°  13 

June 

h    m 

18    9 

+86°  36 

Jane 

h     m 

19  38 

+88°  57 

1.9 

• 

56.86 

48.8 

1.1 

• 

27.36 

20.6 

1.6 

s 
21.82 

41.4 

1.6 

s 
43.77 

25.5 

9.9 

57.74 

48.7 

9.1 

27.97 

90.3 

9.6 

21.86 

"  41.7 

9.6 

44.28 

25.8 

3.9 

58.58 

48.6 

3.1 

27.19 

20.0 

3.6 

21.88 

42.0 

3.6 

44.74 

96.0 

4.8 

59.38 

48.5 

4.1 

27.13 

19.7 

4.6 

21.91 

49.3 

4.6 

45.18 

96.3 

5.8 

60.14 

48.4 

5.1 

27.07 

19.4 

5.6 

21.93 

49.6 

5.6 

45.61 

96.6 

6.8 

60.88 

48.3 

6.1 

27.01 

19.2 

6.5 

21.96 

49.9 

6.6 

46.08 

96.8 

7.8 

61.69 

48.2 

7.1 

26.92 

18.9 

7.5 

22.01 

43.1 

7.6 

46.59 

97.0 

8.8 

62.38 

48.1 

8.1 

26.82 

18.7 

8.5 

29.07 

43.4 

8.6 

47.13 

97.3 

9.8 

63.19 

48.0 

9.1 

26.71 

18.4 

9.5 

29.19 

43.7 

9.6 

47.70 

97.6 

10.8 

64.07 

47.8 

10.1 

26.58 

18.1 

10.5 

99.18 

44.1 

10.6 

48.29 

97.8 

11.8 

65.01 

47.7 

11.1 

26.46 

17.8 

11.5 

99.99 

44.4 

11.6 

48.87 

98.1 

19.8 

65.99 

47.6 

19.1 

26.36 

17.5 

19.5 

99.94 

44.8 

19.6 

49.41 

98.4 

13.8 

66.99 

47.5 

13.1 

96.98 

17.1 

13.5 

99.94 

45.1 

13.6 

49.89 

98.8 

14.8 

68.00 

47.5 

14.1 

96.95 

16.8 

14.5 

99.93 

45.5 

14.6 

50.28 

99.1 

15.8 

69.00 

47.4 

15.1 

96.94 

16.5 

15.5 

99.19 

45.8 

15.6 

50.60 

99.5 

16.8 

69.95 

47.4 

16.0 

96.94 

16.1 

16.5 

99.14 

46.1 

16.6 

60.87 

99.8 

17.8 

70.85 

47.4 

17.0 

96.98 

15.8. 

17.5 

99.08 

46.5 

17.6 

51.10 

30.1 

18.8 

71.71 

47.3 

18.0 

96.30 

15.5 

18.5 

99.03 

46.8 

18.6 

51.31 

30.4 

19.8 

72.53 

47.3 

19.0 

96.34 

15.3 

19.5 

21.98 

47.0 

19.6 

51.52 

30.6 

90.8 

73.33 

-  47.3 

90.0 

96.34 

15.0 

90.5 

91.94 

47.3 

20.6 

51.77 

30.9 

21.8 

74.13 

47.9 

91.0 

96.34 

14.7 

91.5 

91.99 

47.6 

91.6 

52.07 

31.9 

22.8 

74.96 

47.1 

99.0 

96.39 

14.4 

99.5 

91.90 

47.9 

99.6 

52.40 

31.4 

23.8 

75.84 

47.1 

93.0 

96.98 

14.1 

93.5 

91.87 

48.9 

93.6 

52.74 

31.7 

94.8 

76.77 

47.0 

94.0 

96.94 

13.9 

94.5 

91.84 

48.5 

94.6 

53.09 

39.0 

25.8 

77.77 

47.0 

95.0 

96.94 

13.5 

95.5 

91.79 

48.9 

95.6 

53.41 

39.4 

96.8 

78.83 

47.0 

96.0 

96.93 

13.2 

96.5 

91.73 

49.9 

96.6 

53.67 

32.7 

97.8 

79.90 

46.9 

97.0. 

96.97 

19.9 

97.5 

91.65 

49.6 

97.6 

53.85 

33.1 

98.8 

80.97 

47.0 

98.0 

96.34 

19.5 

98.5 

91.53 

49.9 

28.5 

53.95 

33.4 

99.8 

89.00 

47.0 

99.0 

96.45 

19.9 

99.5 

91.39 

60.3 

99.5 

53.97 

33.8  » 

30.8 

89.99 

47.1 

30.0 

26.59 

11.8 

30.5 

91.94 

50.6 

30.5 

53.93 

34.1 

31.8 

83.99 

47.1 

31.0 

96.79 

11.5 

31.5 

91.09 

50.9 

31.5 

53.84 

34.5 
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CIRCUMPOLAR  STARS. 

APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


I  Mean 
1  Solar 
I  Date. 


a  Urgae  Minoris. 
(Polaris.) 


July 

1.8 
2.8 
3.8 
4.8 


5.8 
6.8 
7.8 
8.8 

9.8 
10.7 
11.7 
13.7 

13.7 
14.7 
15.7 
16.7 

17.7 
18.7 
19.7 
20.7 


21.7 
22.7 
23.7 
24.7 


25.7 

26.7 
27.7 

28.7 

29.7 
30.7 
31.7 
32.7 


Right 
Ascen- 
sion. 


h     ra 

1  17 

8 

23.92 
24.81 
25.66 
26.51 


27.36 
28.23 
29.16 
30.16 

31.20 
32.26 
33.32 
34.37 

35.39 
36.35 
37.25 
38.10 

38.93 
39.74 
40.55 
41.41 

42.32 
43.28 
44.28 
45.31 

46.34 
47.35 
48.31 
49.22 


50.06 
50.87 
5I.Q5 
52.41 


Declina- 
tion 
North. 


4-88  41 


47.1 


47.2 
47.2 
47.3 


47.3 
47.3 
47.4 
47.4 


47.4 
47.5 
47.5 
47.6 

47.8 
47.9 
48.0 
48.1 

48.2 
48.3 

48.4 
48.5 

48.6 

48.7 
48.8 
48.9 

49.1 
49.3 
49.5 
49.7 

49.9 
50.1 
50.2 
50.4 


Mean 
Solar 
Date. 


July 

1.0 
2.0 
3.0 
4.0 


5.0 
6.0 
7.0 
8.0 

9.0 
1 0.0 
11.0 
12.0 

13.0 
14.0 
15.0 
16.0 


51  Cephei  (Hey.) 


Right 
Ascen- 
sion. 


h     m 

6  46 

8 

26.72 
26.88 
27.03 
27.15 


27.27 
27.37 
27.46 
27.54 

27.64 
27.77 
27.91 
28.09 

28.31 
28.53 

28.78 
29.01 


17.0 

29.25 

18.0 

29.45 

19.0 

29.64 

20.0 

29.82 

20.9 

29.98 

21.9 

30.15 

22.9 

30.36 

23.9 

30.57 

24.9 

30.83 

25.9 

31.11 

26.9 

31.43 

27.9 

-    31.77 

28.9 

32.10 

29.9 

32.45 

30.9 

32.78 

31.9 

33.09 

32.9 

33.38 

Declina- 
tion 
North. 


+  87-13 

11.5 
11.2 
10.9 
10.7 


10.4 

10.1 

9.8 

9.5 

9.2 
fr.9 
8.5 
8.2 

7.8 
7.5 
7.3 
7.0 

6.7 
6.5 
6.2 
5.9 

5.7 
5.4 
5.1 

4.8 

4.4 

4.1 
3.8 
3.5 

3.3 
3.Q 
2.8 
2.6 
2.3 


Mean 
Solar 
Date. 


6  Urse  Minoris. 


July 

1.5 
2.5 
3.5 
4.5 


5.5 
6.5 
7.5 
8.5 

9.5 
10.5 
11.5 
12.4 

13.4 
14.4 
15.4 
16.4 

17.4 
18.4 
19.4 
20.4 

21.4 
22.4 
23.4 
24.4 

25.4 
26.4 
27.4 

28.4 

29.4 
30.4 
31.4 
32.4 


Right 
Ascen- 
sion. 


h     m 

18    9 

8 

21.09 
20.94 
20.80 
20.67 


20.54 
20.42 
20.31 
20.19 

20.04 
19.88 
19.71 
19.51 

19.30 
19.08 
18.86 
18.65 

18.45 
18.25 
18.06 
17.88 

17.69 
17.49 
17.27 
17.03 

16.77 
16.48 
16.18 
15.88 

15.56 
15.28 
15.00 
14.72 


Declina- 
tion 
North. 


Mean 
Solar 
Date. 


X  Unas  Minoris. 


+  66  36 


50.9 
51.2 
51.4 
51.7 


51.9 
52.2 
52.5 
52.9 

53.2 
53.5 
53.8 
54.2 

54.5 

54.8 
55.0 
55.3 

55.5 
55.8 
56.0 
56.3 

56.5 
56.8 
57.1 
57.4 

57.7 
58.0 
58.3 
58.5 

58.7 
58.9 
59.1 
59.4 


July 

1.5 
2.5 
3.5 
4.5 


5.5 
6.5 
7.5 
8.5 

9.5 
10.5 
11.5 
12.5 

13.5 
14.5 
15.5 

16.5 

17.5 
18.5 
19.5 
20.5 


21.5 
22.5 
23.5 
24.5 


25.5 
26.5 
27.5 
28.5 

29.5 
30.5 
31.5 
32.5 


Right 
Ascen- 
sion. 


h     m 

19  38 

s 
53.84 

53.74 

53.66 

53.61 


53.60 
53.64 
53.70 
53.74 

53.75 
53.70 
53.59 
53.40 

53.14 
52.82 
52.49 
52.17 

51.86 
51.57 
51.33 
51.13 

50.94 
50.72 
50.46 
50.14 

49.73 
49.24 
48.67 
48.05 

47.41 
46.78 
46.18 
45.62 


Declina- 
tion 
North. 


i  t 


+88  57 

34.5 
34.8 
35.1 
35.4 

35.6 
35.9 
36.3 
36.6 

36.9 
37.3 
37.7 
38.0 

38.4 
38.7 
39.1 
39.4 

39.7 
40.0 
40.2 
40.5 

40.8 
41.2 
41.5 
41.9 

42.2 
42.6 
42.9 
43.3 

43.6 
43.9 
44.1 
44.4 
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CIRCUMPOLAR  STARS, 

APPARENT  PLACES  FOB  THE  UPPER  TRANSIT  AT  WASHINGTON. 

Mean 
Solar 
Date. 

a  Urge  Minoris. 
(Polaris.) 

'Mean 
Solar 
Date. 

51  Cephei  (Hey.) 

Mean 
Solar 
Date. 

6  Ursee 

Minoris. 

Mean 

Kill  fir 

A  Ursa  Minoris. 

Right 
Ascen- 
sion. 

Declina- 
*tion 
North. 

Eight 
Ascen- 
sion. 

Declina- 
tion 
North. 

Right 
Ascen- 
sion. 

Declina- 
tion 
North. 

Date. 

Right 
Ascen- 
sion. 

Declina- 
tion 
North. 

Aug. 

h     m 

1  17 

+  88°  41 

Aug. 

h     m 

6  46 

+87°  12 

Aug. 

h     m 

18    9 

+86  36 

Aug. 

h     m 

19  38 

+  88°  57 

1.7 

s 
52.4 1 

50.4 

1.9 

s 
33.38 

62.3 

1.4 

14.72 

59.4 

1.5 

s 
45.62 

44.4 

2.7 

53.19 

50.6 

2.9 

33.67 

62.1 

2.4 

14.45 

59.6 

2.5 

45.10 

44.7 

3.7 

54'.0I 

50.8 

3.9 

33.94 

61.8 

3.4 

14.18 

59.8 

3.5 

44.61 

45.0 

4.7 

54.88 

50.9 

4.9 

34.21 

61.6 

4.4 

13.92 

60.0 

4.4 

44.14 

45.3 

5.7 

55.80 

51.1 

5.9 

34.51 

61.3 

5.4 

13.65 

60.3 

5.4 

43.64 

45.6 

6.7 

56.75 

51.3 

6.9 

34.83 

61.0 

6.4 

13.35 

60.5 

6.4 

43.10 

46.0 

7.7 

57.71 

51.5 

7.9 

35.18 

60.7 

7.4 

13.04 

60.8 

7.4 

42.49 

46.3 

8.7 

58.66 

51.7 

8.9 

35.56 

60.4 

8.4 

12.71 

61.0 

8.4 

41.81 

46.6 

9.7 

59.58 

51.9 

9.9 

35.94 

60.2 

9.4 

12.37 

61.3 

9.4 

41.06 

47.0 

10.7 

60.44 

52.2 

10.9 

36.37 

59.9 

10.4 

12.02 

61.5 

10.4 

40.25 

47.3 

11.7 

61.23 

52.5 

11.9 

36.77 

59.7 

11.4 

11.66 

61.7 

11.4 

39.41 

47.6 

12.7 

61.96 

52.7 

12.9 

37.19 

59.5 

12.4 

11.31 

61.8 

12.4 

38.57 

47.9 

13.7 

62.65 

52.9 

13.9 

37.56 

59.3 

13.4 

10.97 

62.0 

13.4 

37.74 

48.1 

14.7 

63.31 

53.2 

14.9 

37.92 

59.1 

14.4 

10.64 

62.1 

14.4 

36.95 

48.4 

15.7 

63.97 

53.4 

15.9 

38.27 

58.9 

15.4 

10.32 

62.3 

15.4 

36.21 

48.6 

16.6 

64.66 

53.6 

16.9 

38.60 

58.7 

16.4 

10.01 

62.5 

16.4 

35.50 

48.9 

17.6 

65.39 

53.8 

17.9 

38  93 

58.5 

17.4 

9.70 

62.6 

17.4 

34.80 

49.1 

18.6 

66.17 

54.1 

18.9 

39.29 

58.3 

18.3 

9.38 

62.8 

18.4 

34.10 

49.4 

19.6 

66.98 

54.3 

19.9 

39.64 

58.0 

19.3 

9.05 

63.0 

19.4 

33.37 

49.7 

20.6 

67.82 

54.5 

20.9 

40.05 

57.8 

20.3 

8.71 

63.2 

20.4 

32.58 

50.0 

21.6 

68.67 

54.8 

21.9 

40.47 

-57.5 

21.3 

8.35 

63.4 

21.4 

31.73 

50.3 

22.6 

69.51 

55.1 

22.9 

40.94 

67.3 

22.3 

8.96 

63.6 

22.4 

30.80 

50.6 

23.6 

70.30 

55.4 

23.9 

41.42 

57.1 

23.3 

7.55 

63.8 

23.4 

29.80 

50.9 

24.6 

71.03 

55.7 

24.9 

41.89 

56.9 

24.3 

7.13 

63.9 

24.4 

28.73 

51.2 

25.6 

71.70 

56.0 

25.8 

42.39 

56.7 

25.3 

6.72 

64.1 

25.4 

27.64 

51.5 

26.6 

72.32 

56.4 

26.8 

42.88 

56.6 

26.3 

6.32 

64.2 

26.4 

26.54 

61.7 

27.6 

72.89 

56.7 

27.8 

43.33 

56.4 

27.3 

5.92 

64.3 

27.4 

25.46 

61.9 

28.6 

73.44 

57.0 

28.8 

43.79 

56.3 

28.3 

5.54 

64.4 

28.4 

24.44 

52.1 

29.6 

74.00 

57.3 

29.8 

44.20 

56.1 

29.3 

5.17 

64.5 

29.4 

23.46 

52.4 

30.6 

74.58 

57.5 

30.8 

44.60 

56.0 

30.3 

4.81 

64.6 

30.4 

22.53 

52.6 

31.6 

75.20 

57.8 

31.8 

45.01 

55.8 

31.3 

4.45 

64.7 

31.4 

21.62 

52.8 

32.6 

75.86 

58.1 

32.8 

45.42 

55.6 

32.3 

4.09 

64.8 

32.4 

20.70 

53.0 
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SHOW 

fetor 
Date. 

(Ftlans.) 

feftar 
Date. 

51  Cepfcm  (Hsr.) 

• 

»* 

M«a» 

Date, 

iCta* 

Talaa^ 

KtyA 

DwOm- 
tarn 

Bickt 

Dectna- 

E£L 

i 

t»OB 

1  !%£. 

1 

1 

i  **■ 

T 

| 

I 

a     m 
1  16 

4~684l' 

Sept. 

646 

+87°  12 

Sept. 

1      ■    »' 

'    18    8.4-86  97 

Sept. 

! 

fa  > 

1    19  37 

4-88W 

14 

1546 

58.1 

14 

• 

45.42 

554 

1.3 

• 
64.09 

m 

44 

1.4 

a 
80.70 

53.0 

i     %* 

1647 

58.3 

24 

45.86 

55.4 

2.3 

63.71 

5.0 

2.4 

79.75 

534 

1     34  j 

17.29 

58.7 

34 

46.33 

554 

34 

6341 

5.1 

3.4 

78.74 

534 

1     44 

18.00 

59.0 

4.8 

4642 

554 

4.3 

62.90 

54 

4.4 

7746 

53.8 

!     54 

1848 

59,3 

54 

47.34 

544 

5.3 

62.48 

5.4 

5.4 

7641 

54.1 

64 

19.30 

59.7 

64 

47.86 

54.7 

64 

62.06 

5.5 

6.4 

75.31 

544 

74 

19.87 

60.0 

74" 

48.40 

544 

74 

6141 

5.6 

7.4 

74.07 

544 

84 

20.38 

60,4 

&S 

48.91 

544 

84 

61.18 

5.6 

8.4 

7243 

544 

94 

2043 

60.7 

94 

49.43 

54.4 

94 

60.76 

5.7 

9.4 

71.60 

55.0 

104 

21.23 

61.1 

10.8 

49.91 

54.3 

10.3 

60.35 

5.7 

10.3 

70.40 

55.1 

114 

21.60 

61.4 

114 

50.37 

54.2 

11.3 

59.95 

5.7 

11.3 

69.24 

55.3 

J  124 

22.00 

61.7 

12.8 

50.80 

54.1 

12.3 

59.57 

54 

12.3 

68.14 

55.5 

134 

22.43 

62.0 

13.8 

51.24 

54.0 

13.3 

50.20 

5.8 

13.3 

67.08 

55.6 

144 

22.90 

62.3 

144 

51.67 

53.9 

14.3 

56.82 

5.9 

14.3 

66.03 

55.8 

164 

23.42 

62.6 

15.8 

52.13 

53.8 

15.3 

58.44 

5.9 

15.3 

64.96 

56.0 

164 

23.97 

62.9 

16.8 

52.60 

53.6 

16.3 

58.04 

6.0 

16.3 

63.84 

56.2 

174 

24.52 

63.3 

17.8 

53.11 

53.5 

17.3 

57.62 

6.1 

17.3 

62.65 

56.4 

184 

25.07 

634 

18.8 

53.65 

53.4 

18.3 

57.18 

6.2 

18.3 

61.40 

56.6 

194 

25.58 

64.0 

19.8 

54.21 

53.3 

19.3 

56.72 

6.2 

19.3 

60.03 

56.9 

204 

26.03 

64.4 

20.8 

54.79 

53.2 

20.3 

56.26 

6.3 

20.3 

58.73 

57.0 

214 

26.42 

64.8 

21.8 

55.35 

53.1 

21.3 

55.80 

6.3 

21.3 

57.32 

57.2 

22.5 

26.74 

65.2 

22.8 

55.91 

53.0 

22.3 

55.35 

6.3 

22.3 

55.89 

57.3 

23.5 

27.00 

65.6 

23.8 

56.46 

53.0 

23.3 

54.90 

6.3 

23.3 

54.49 

57.5 

24.5 

27.24 

66.0 

24.8 

56.98 

53.0 

24.2 

54.46 

6.2 

24.3 

53.14 

57.6 

25.5 

27.47 

66.3 

25.8 

57.47 

53.0 

25.2 

54.04 

6.2 

25.3 

51.83 

57.7 

26.5 

27.71 

66.7 

26.8 

57.97 

52.9 

26.2 

53.64 

6.1 

26.3 

50.58 

574 

27.5 

27.98 

67.0 

27.8 

58.43 

52.9 

27.2 

53.25 

6.1 

27.3 

49.37 

57.9 

28.6 

28.30 

67.3 

28.8 

58.91 

524 

28.2 

52.86 

6.1 

28.3 

48.18 

58.0 

29.6 

28.66 

67.7 

29.8 

59.40 

62.7 

29.2 

52.46 

6.1 

29.3 

46.96 

58.2 

30.5 

29.04 

68.0 

30.8 

59.91 

52.6 

30.2 

52.04 

6.1 

30.3 

45.71 

58.3 

31.5 

29.41 

68.4 

31.8 

60.45 

524 

31.2 

• 

51.61 

6.1 

31.3 

44.41 

58.5 

OCTOBER,   1886. 


311 


OIROUMPOLAR  STARS. 

i 

• 

APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

Mean 
Solar 
Date. 

a  Ursa  Minoria. 
(Polaris.) 

Mean 
Solar 
Date. 

51  Cephei  (Hxr.) 

Mean 
Solar 
Date. 

dUrae 

Minoria. 

Mean 
Solar 
Date. 

A  Ureas  Minoria. 

BJght 

Afloen- 

sion. 

Declina- 
tion 
North. 

Right 
Ascen- 
sion. 

Declina- 
tion 
North, 

Bight 
Ascen- 
sion. 

Declina- 
tion 
North. 

Bight 
Ascen- 
sion. 

Declina- 
tion 
North. 

Oct. 

b     m 

1  18 

+  88  42 

Oct. 

h    m 

6  47 

+  87°  12 

Oct. 

h    m 

18    8 

+86°  37 

Oct. 

h     m 

19  37 

+88°  57 

1.5 

• 

29.41 

8.4 

1.8 

s 
0.45 

52.6 

14 

s 
51.61 

6.1 

1.3 

s 
44.41 

58.5 

2.5 

29.75 

8.8 

2.7 

1.01 

52.5 

2.2 

51.17 

6.1 

2.3 

43.05 

58.6 

3.5 

30.05 

9.2 

3.7 

1.57 

52.5 

3.2 

60.72 

6.1 

3.3 

41.63 

58.8 

4.5 

30.29 

9.6 

4.7 

2.17 

52.5 

4.2 

50.27 

6.1 

4.3 

40.17 

58.9 

5.5 

30.47 

10.0 

5.7 

2.73 

52.5 

5.2 

49.81 

6.0 

5.3 

38.68 

59.0 

6.5 

30.58 

10.4 

6.7 

3.29 

52.5 

6.2 

49.37 

5.9 

6.3 

37.21 

59.1 

7.5 

30.64 

10.8 

7.7 

3.82 

52.5 

7.2 

48.94 

5.8 

7.3 

35.78 

59.1 

8.5 

30.66 

11.2 

8.7 

4.32 

52.6 

8.2 

48.54 

5.7 

8.3 

34.40 

59.2 

9.5 

30.68 

11.5 

9.7 

4.80 

52.6 

9.2 

48.15 

5.6 

9.3 

33.07 

59.2 

10.5 

30.73 

11.9 

10.7 

5.27 

52.6 

10.2 

47.77 

5.5 

10.3 

31.80 

59.2 

11.5 

30.81 

12.2 

11.7 

5.73 

52.6 

11.2 

47.39 

5.4 

11.3 

30.56 

59.3 

12.5 

30.94 

12.5 

12.7 

6.22 

52.6 

12.2 

47.01 

5.4 

12.3 

29.33 

59.3 

13.5 

31.10 

12.9 

13.7 

6.69 

52.6 

13.2 

46.62 

5.3 

13.3 

28.06 

59.4 

14.5 

31.28 

13.2 

14.7 

7.22 

52.6 

14.2 

46.22 

5.3, 

14.3 

26.74 

59.5 

15.5 

31.45 

13.6 

15.7 

7.77 

52.6 

15.2 

45.80 

5.2 

15.3 

25.37 

59.6 

16.5 

31.59 

14.0 

16.7 

8.34 

62.7 

16.2 

45.37 

5.1 

16.2 

23.94 

59.7 

17.5 

31.68 

14.4 

17.7 

8.92 

52.7 

17.2 

44.93 

5.0 

17.2 

22.46 

59.7 

18.5 

31.71 

14.9 

18.7 

9.49 

52.7 

18.2 

44.49 

4.9 

IS.2 

20.93 

59.8 

19.5 

31.67 

15.3 

19.7 

10.07 

52.8 

19.2 

44.05 

4.8 

19.2 

19.38 

59.8 

20.5 

31.57 

15.7 

20.7 

10.63 

52.9 

20.2 

43.63 

4.6 

20.2 

17.86 

59.8 

21.5 

31.42 

16.1 

21.7 

11.16 

53.0 

21.2 

43.22 

4.4 

21.2 

16.37 

59.8 

22.5 

31.26 

16.5 

22,7 

11.67 

53.1 

22.2 

42.83 

4.3 

22.2 

14.96 

59.8 

23.5 

31.10 

16.8 

23.7 

12.14 

53.2 

23.2 

42.45 

4.1 

23.2 

13.60 

59.7 

24.5 

30.97 

17.2 

24.7 

12.60 

53.3 

24.2 

42.09 

4.0 

24.2 

12.31 

59.7 

25.5 

30.87 

17.5 

25.7 

13.07 

53.4 

25.2 

41.74 

3.8 

25.2 

11.03 

59.7 

26.5 

30.81 

17.8 

26.7 

13.53 

53.4 

26.2 

41.39 

3.7 

26.2 

9.76 

59.7 

27.5 

30.78 

18.2 

27.7 

14.02 

53.5 

27.2 

41.02 

3.6 

27.2 

8.47 

59.7 

28.5 

30.75 

18.6 

28.7 

14.53 

53.5 

28.2 

40.64 

3.4 

28.2 

7.14 

59.7 

29.4 

30.71 

18.9 

29.7 

15.06 

53.6 

29.2 

40.26 

3.3 

29.2 

5.75 

69.8 

30.4 

30.63 

19.3 

30.7 

15.61 

53.7 

30.1 

39.87 

3.2 

30.2 

4.31 

69.8 

31.4 

30.49 

19.7 

31.7 

16.14 

53.8 

31.1 

39.46 

3.0 

31.2 

2.84 

59.7 

32.4 

30.28 

20.1 

32.7 

16.69 

53.9 

32.1 

39.06 

2.8 

32.2 

1.35 

59.7 
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NOVEMBER,    1886. 


CIRCUMPOLAR  STARS. 
APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Mean 
Solar 
Date. 


a  Urs»  Minoris. 
(Polaris.) 


Nov. 

1.4 
2.4 
3.4 

4.4 


5.4 
6.4 
7.4 

8.4 

9.4 
10.4 
11.4 
12.4 

13.4 
14.4 
15.4 
16.4 

17.4 
18.4 
19.4 
20.4 

21.4 
22.4 
23.4 
24.4 

25.4 

26.4 
27.4 
28.4 

29.4 
30.4 
31.4 


Right 
Ascen- 
sion. 


b     m 

1  18 

s 
30.28 

30.00 

29.67 

29.30 


28.91 
28.53 
28.18 
27.87 

27.60 
27.36 
27.12 
26.86 

26.56 
26.20 
25.77 
25.27 

24.72 
24.15 
23.58 
23.02 


22.49 
22.00 
21.55 
21.12 


20.68 
20.21 
19.69 
19.11 

18.46 
17.75 
10.99 


Declina- 
tion 
North, 


+  88  42 


f 


20.1 
20.5 
20.9 
21.3 

* 

21.6 
91.9 
22.2 
22.5 

22.9 
23.2 
23.5 
23.9 


24.3 
24.6 
25.0 
25.4 


25.7 
26.1 
26.4 
26.7 


27.0 
27.2 
27.5 
27.8 

28.1 
28.4 
28.7 
29.1 


29.4 
29.7 
30.0 


Mean 
Solar 
Date. 


Nov. 

1.7 
2.7 
3.7 
4.7 

5.7 
6.7 
7.7 
8.6 

9.6 
10.6 
11.6 
12.6 

13.6 
14.6 
15.6 
16.6 

17.6 
18.6 
19.6 
20.6 


61  Cephei  (Hsv.) 


Right 
Ascen- 
sion. 


h    m 

6  47 

s 
1&69 

17.21 

17.71 

18.19 


18.63 
19.05 
19.46 
19.87 

20.29 
20.73 
21.18 
21.67 

22.18 
22.68 
23.17 
23.65 


24.10 
24.53 
24.94 
25.30 


21.6 

25.66 

22.6 

26.02 

23.6 

26.39 

24.6 

26.78 

25.6 

27.18 

26.6 

27.59 

27.6 

28.01 

28.6 

28.44 

29.6 

28.84 

30.6 

29.22 

31.6 

29.56 

Declina- 
tion 
North, 


+  87  12 


53.9 
54.1 
54.3 
54.4 


54.6 
54.8 
54.9 
55.0 

55.2 
55.3 
55.4 
55.6 

55.7 
55.9 
56.1 
56.3 


56.5 
56.8 
57.0 
57.2 


57.4 
57.6 
67.8 
58.0 

58.2 
58.4 
58.6 

58.8 

69.1 
59.4 
59.7 


Mean 
Solar 
Date. 


Nov. 

1.1 
2.1 
3.1 
4.1 


5.1 
6.1 
7.1 
8.1 


9.1 
10.1 
11.1 
12.1 

13.1 
14.1 
15.1 
16.1 


6  Ursa  Minoris. 


Right 
Ascen- 
sion. 


h     m 

18    8 

s 
39.06 

38.68 

38.32 

37.97 


37.64 
37.32 
37.02 
36.72 


36.42 
36.11 
35.78 
35.44 


35.09 
34.73 
34.38 
34.05 


17.1 

33.73 

18.1 

33.43 

19.1 

33.16 

20.1 

32.91 

21.1 

32.67 

22.1 

32.43 

23.1 

32.19 

24.1 

31.93 

25.1 

31.67 

26.1 

31.40 

27.1 

31.13 

28.1 

30.86 

29.1 

30.60 

30.1 

30.35 

31.1 

30.13 

Declina- 
tion 
North. 


Mean 

Solar 
Date. 


+  86  36 


// 


62.8 
62.6 
62.4 
62.1 

61.9 
61.7 
61.4 
61.2 

61.0 
60.9 
60.7 
60.5 

60.2 
60.0 
59.8 
69.5 

59.2 
58.9 
58.6 
58.3 

58.1 
57.8 
57.6 
57.3 

57.1 
56.8 
56.6 
56.3 

56.0 
55.6 
55.3 


Nov. 

1.2 
2.2 
3.2 
4.2 

5.2 
6.2 
7.2 

8.2 

9.2 
10.2 
11.2 
12.2 

13.2 
14.2 
15.2 
16.2 

17.2 
18.2 
19.2 
20.2 

21.1 
22.1 
23.1 
24.1 

25.1 
26.1 
27.1 
28.1 

29.1 
30.1 
31.1 


A  Urs»  Minor!*. 


Right 
Ascen- 
sion. 


b     m 

19  36 

61.35 
59.87 
58.43 
57.04 


55.71 
54.45 
53.24 
52.06 

50.68 
49.65 
48.38 
47.06 

45.69 
44.28 
42.85 
41.43 

40.06 
38.75 
37.52 
36.36 

35.26 
34.17 
33.08 
31.97 

30.83 
29.64 
28.41 
27.16 

25.92 
24.71 
23.57 


Declina- 
tion 
North. 


+88  57 

59.7 
59.7 
59.6 
59.5 


59.4 
59.3 
59.1 
59.1 

59.0 
58.9 
58.9 

oo.o 

56.7 
58.6 
58.5 
58.4 

58.2 
58.1 
57.9 
57.7 

57.6 
57.4 
57.3 
57.1 

57.0 
56.9 
56.7 
56.6 

56.4 
56.1 
55.9 


DECEMBER,   1886. 
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CIRCUMPOLAR  1 

STARS. 

APPARENT  PLACE8  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

Mean 
Solar 
Date. 

a  Uras  Minorii. 
(Polaris.) 

Mean 
Solar 
Date. 

51  Ceph« 

Right 
Ascen- 
sion. 

m(Hbt.) 

Declina- 
tion 
North. 

Mean 
Solar 
Date. 

dUras 

Minorii. 

Declina- 
tion 
North. 

Mean 
Solar 
Date. 

X  Unas  Minorii. 

Right 
Ascen- 
sion. 

Declina- 
tion 
North. 

Right 
Ascen- 
sion. 

Right 
Ascen- 
sion. 

Declina- 
tion 
North. 

Dec. 

h     m 

1  17 

+88  42 

Dec. 

h     m 

6  47 

-1-87°  12 

Dec. 

h     m 

18    8 

-1-86°  36 

Dec. 

h     m 

19  35 

+  88  57  ! 

1.4 

8 

76.99 

30.0 

1.6 

29.56 

it 
59.7 

1.1 

8 

30.13 

55.3 

1.1 

-  83.57 

55.9 

2.4 

76.21 

30.2 

2.6 

29.87 

60.0 

2.1 

29.94 

55.0 

2.1 

82.50 

55.7 

3.4 

75.43 

30.5 

3.6 

30.15 

60.2 

3.1 

29.77 

54.6 

3.1 

81.51 

55.4 

4.3 

74.68 

30.7 

4.6 

30.44 

60.5 

4.1 

29.61 

54.3 

4.1 

80.58 

55.2 

5.3 

73.98 

• 

30.9 

5.6 

30.69 

60.8 

5.0 

29.45 

54.0 

5.1 

79.69 

54.9 

6.3 

73.31 

31.2 

6.6 

30.97 

61.0 

0.0 

29.30 

53.7 

6.1 

78.81 

54.7 

7.3 

72.68 

31.4 

7.6 

31.24 

61.2 

7.0 

29.14 

53.4 

7.1 

77.93 

54.5 

8.3 

72.07 

31.6 

8.6 

31.54 

61.6 

8.0 

28.98 

53.1 

8.1 

77.02 

54.3 

9.3 

71.45 

31.8 

9.6 

31.85 

61.7 

9.0 

28.80 

52.8 

9.1 

76.06 

54.1 

10.3 

70.80 

32.1 

10.6 

32.18 

62.0 

10.0 

28.60 

52.6 

10.1 

75.05 

53.9 

11.3 

70.10 

32.4 

11.6 

32.52 

62.2 

11.0 

28.41 

52.2 

11.1 

74.02 

53.7 

12.3 

69.33 

32.6 

12.6 

32.84 

62.5 

12.0 

28.22 

51.9 

12.1 

72.97 

53.5 

J  3.3 

68.50 

32.9 

13.6 

33.16 

62.8 

13.0 

28.05 

51.6 

13.1 

71.93 

53.2 

14.3 

67.62 

33.1 

14.5 

33.45 

63.2 

14.0 

27.89 

51.2 

14.1 

70.94 

52.9 

15.3 

•66.70 

33.3 

15.5 

33.71 

63.5 

15.0 

27.75 

50.8 

15.1 

70.01 

52.7 

16.3 

65.78 

33.5 

16.5 

3393 

63.8 

16.0 

27.64 

50.4 

16.1 

69.15 

52.4 

I 

17.3 

64.88 

33.7 

17.5 

34.  r  3 

64.2 

17.0 

27.55 

50.1 

17.1 

68.38 

52.0    j 

16.3 

64.00 

33.9 

18.5 

34.29 

64.5 

18.0 

27.47 

49.7 

18.1 

67.68 

51.8 

19.3 

63.16 

34.1 

19.5 

34.46 

64.8 

19.0 

27.40 

49.4 

19.1 

67.02 

51.5 

20.3 

62.37 

34.2 

20.5 

34.63 

65.0 

20.0 

27.33 

49.1 

20.1 

66.38 

51.2 

21.3 

61.62 

34.4 

21.5 

34.82 

65.3 

21.0 

27.27 

48.8 

21.1 

65.73 

51.0 

22.3 

60.87 

34.5 

22.5 

35.01 

65.6 

22.0 

27.19 

48.5 

22.1 

65.05 

50.7 

23.3 

60.11 

34.7 

2*3.5 

35.22 

65.8 

23.0 

27.10 

48.2 

23.1 

64.34 

50.5    1 

24.3 

59.31 

34.9 

24.5 

35.44 

66.1 

24.0 

27.01 

47.9 

24.1 

63.60 

50.2 

i 

25.3 

58.45 

35.1 

25.5 

35.65 

66.4 

25.0 

26.92 

47.5 

25.1 

62.83 

i 
49.9 

26.3 

57.53 

35.3 

26.5 

35.86 

66.8 

26.0 

26.83 

47.2 

26.1 

62.08 

49.7 

1  27.3 

56.56 

35.4 

27.5 

36.03 

67.1 

27.0 

26.76 

46.8 

27.1 

61.37 

49.3 

28.3 

55.54 

35.6 

28.5 

36.19 

67.5 

28.0 

26.73 

46.4 

28.1 

60.71 

49.0 

29.3 

54.50 

35.7 

29.5 

36.29 

67.8 

29.0 

26.71 

46.0 

29.1 

60.12 

48.7 

30.3 

53.46 

35.8 

30.5 

36.33 

68.2 

30.0 

26.71 

45.6 

30.1 

59.61 

48.3 

31.3 

52.44 

35.9 

31.5 

36.42 

68.6 

31.0 

26.72 

45.3 

31.1 

59.19 

48.0 

32.3 

51.46 

36.0 

32.5 

36.45 

68.9 

32.0 

26.76 

44.9 

32.1 

58.83 

47.6 
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FIXED  STARS,  1886. 


APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

Me&D 
Solar 
Date. 

a  Andromeda. 

7Pe 

{Mgi 

Bight 
Aacension. 

gaai. 
mik.) 

Declination 
North. 

0Hydri 

12  Ceti. 

Bight 
Aacenaion. 

Declination 
North. 

Bight 
Aacenaion. 

Declination 
South. 

Bight 
Aacenaion. 

1 

Declination 
South.       I 

b      m 

0    2 

+28°  27 

h     m 

0    7 

+ 14°  32 

h     m 

0  19 

-77°  53 

b      m 

0  24 

0       / 

—  4  34 

(Dec.  30.2) 

s 
29.72  -.15 

it 
46.8  -0.8 

s 
21.79  -.13 

61.3  -0.8 

a 
41.04  -.93 

69.0  +0.7 

12.96  -.19 

79L3  -4>.7 1 

Jan.    9.2 

29.57    .15 

45.8    1.1 

21.66    .19 

60.4     1.0 

40.14     .88 

68.1     1.3 

12.84     .IS 

80.0    0.6  J 

19.2 

29.43     .14 

44.6     1.4 

21.54     .19 

59.4     1.0 

39.29     .81 

66.5     1.8 

12.73     .11 

80.5    0.5 

29.1 

29.30     .19 

43.1     1.5 

21.43    .10 

58.3    1.1 

38.52     .71 

64.4     9.4 

12.62    .10 

61.0    0.4 

Feb.   8.1 

29.19    .10 

41.5     1.6 

21.34     .08 

57.2    l.l 

37.86     .60 

61.8    9.8 

12.52     .09 

81.3    0.9 

18.1 

29.10  -.07 

39.8  -1.7 

21.26  -.08 

56.2  -1.0 

37.32  -.47 

58.8  +3.1 

12.44  -.07 

81.5  -O.l 

28.1 

29.05  -.04 

38.1     1.7 

21.22  -.03 

55.2    0.9 

36.91     .33 

55.5     3.4 

12.38    .04 

81.4  +0.1 

Mar.  10.0 

29.03     .00 

36.5    1 .5 

21.20    .00 

54.3    0.8 

36.65    .19 

51.9     3.6 

12.36  -.01 

81.2    0.4  J 

20.0 

29.05  +.04 

35.0     1.4 

21.22 +.04 

53.6    0.6 

36.54  -.03 

48.2    3.7 

12.36  +.09 

80.7     0.6 

30.0 

29.12    .09 

33.8    1.1 

21.28    .08 

53.2  -0.3 

36.59  +.13 

44.4     3T8 

12.40     .08 

80.0    0.8 

Apr.   9.0 

29.23  +.14 

32.8  -0.8 

21.38  +.19 

• 

53.0    0.0 

36.80  +.98 

40.6  +3.7 

12.48  +.10 

79.1  +1.1; 

19.0 

29.39     .18 

32.2  -0.5 

21.52    .16 

53.1  +0.3 

37.16     .44 

36.9     3.6 

12.60     .14 

77.9     1.3 

28.9 

29.59     .99 

31.9    0.0 

21.71     .90 

53.6    0.6 

37.68    .59 

33.4     3.4 

12.77     .18 

76.5     1.5; 

May   8.9 

29.84     .90 

32.0  +0.3 

21.93    .94 

54.3    0.9 

38.34     .79 

30.2     3.1 

12.97     .99 

74.8     1.7  j 

18.9 

30.11     .99 

32.5    0.7 

22.18    .97 

55.4     1.9 

39.12    .84 

27.2    2.7 

13.20     .95 

73.0     1.9 

28.8 

30.42  +.31 

33.4  +1.1 

22.46  +.99 

56.7  +1.5 

40.02  +.94 

24.7  +9.3 

13.46  +.97 

71.1  +9.0 

June  7.8 

30.74     .33 

34.6     1.4 

22.76    .30 

58.3     1.7 

41.01   1.09 

22.6     1.9 

13.75     .99 

C9.1     9.0 

17.8 

31.07     .33 

36.2    1.7 

23.07    .31 

60.1     1.9 

42.07  1.08 

20.9     1.4 

14.05     .30 

67.1     9.0  j 

27.7 

31.41     .33 

38.1     9.0 

23.38    .31 

62.0    9.0 

43.17  1.10 

19.8    0.8 

14.35     .30 

65. 1     9.0 

July   7.7 

31.73     .31 

40.2    9.9 

23.69    .30 

64.1     9.1 

44.28  1.10 

19.3  +0.9 

14.66     .30 

63.2     1.9 

17.7 

32.04  +.30 

42.4  +9.3 

23.98  +.98 

66.2  49.1 

45.37  1.07 

19.4  -0.3 

14.95  +.89 

61.4  +1.7 

27.7 

32.32     .97 

44.8    9.4 

24.26    .96 

68.3    9.1 

46.42  1.01 

20.0    0.9 

15.23     .97 

59.8     1.5 

i 

Aug.  6.6 

32.53     JH 

47.3     9.5 

24.50     .93 

70.3    9.0 

47.39     .91 

21  2    1.4 

15.48     .94 

58.3     1.3 

i 

16.6 

32.80     .90 

49.7     9.4 

24.71     .19 

72.3    1.9 

48.25     .79 

22.8     1 .9 

15.71     .91 

57.2     1.0 

26.6 

32.98     .16 

52.1     9.3 

24.89    .16 

74.1     1.7 

48.97     .64 

25.0    9.4 

15.90     .17 

56.3    0.8 

Sept.  5.6 

33.12  +.19 

54.4  +9.9 

25.03  +.19 

75.8  +1.5 

49.53  +.47 

27.6  -9.7 

16.05  +.14 

55.6  +0.5  j 

15.5 

33.22     .08 

56.6     9.1 

25.13    .08 

77.2    1.3 

49.92     .99 

30.4    9.9 

16.17     .10 

55.3  +0.9  j 

25.5 

33.27  +.04 

58.6     1.9 

25.19    .04 

78.4     1.1 

50.12  +.10 

33.4     3.1 

16.25     .06 

55.2    00 

Oct.    5.5 

33.29     .00 

60.4     1.7 

25.22  +.01 

79.4     0.9 

50.13  -.09 

36.6    3.1 

16.29  +.03 

55.4  -0.9 

15.5 

33.2a  -.03 

62.0    1.4 

25.21  -.09 

80.2    0.7 

49.95    an 

39.7    3.0 

16.30     .00 

55.7     0.4 

25.4 

33.23  -.06 

63.3  +1.9 

25.18  -.05 

80.8  +0.4 

49.59  -.44 

42.6  -9.8 

16.29  -.03 

56.2  -0.6 

Nov.  4.4 

33.16     .09 

64.4    0.9 

25.12    .07 

81.1  +0.9 

49.07     .59 

45.2    9.5 

16.24     .06 

56.9     0.7 

14.4 

33.06     .11 

65.1     0.6 

25.04     .09 

81.2    0.0 

48.40     .79 

47.5    9.0 

16.17     .07 

57.7    0.8 

24.3 

32.94     .19 

65.5  40.3 

24.94     .10 

81.1  -0.2 

47.63      88 

49.3     1.5 

16.09     .09 

58.5    0.8 

Dec.    4.3 

32.81     .14 

65.7    0.0 

24.83     .11 

80.8    0.4 

46.76     .89 

50.5    0.9 

15.99     .10 

59.3    0.8 ! 

14.3 

32.67  -.14 

65.5  -0.3 

24.71  -.19 

80.3  -0.6 

45.85  -.99 

51.2  -0.3 

15.88  -.11 

60.2  -0.8 

24.3 

32.52    .15 

65.0     0.6 

24.69     .19 

79.7    0.7 

44.92     .93 

51.2  +0.3 

15.77     .19 

60.9    0.7 

34.2 

32.37  -.15 

64.2  -0.9 

24.46  -.13 

78.9  -0.9 

43.99  -.99 

50.6  +0.9 

15.65  -.19 

61.7  -0.7 
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APPARENT  PLACE8  FOB  THE  UPPER  TRAN8IT  AT  WASHINGTON. 

a  Caaaiopen. 

0Ceti. 

21  Caaaiopen. 

e  Piaciam. 

Mean 
Solar 
Date. 

Right 
Aaoenaion. 

Declination 
North. 

Bight 
Aaoenaion. 

Declination 
South. 

Bight 
Aaoenaion. 

Deolination 
North. 

Bight 
Aaoenaion. 

Deolination 
North. 

h     m 

0  34 

+55  54 

h     m 

0  37 

- 18°  36 

h     m 

0  38 

+74  21 

h     m 

0  57 

O           1 

+  7  16 

(Dec.30.3) 

a 
3.31  -.89 

56.5  -0.9 

■ 
51.68 -.14 

55.8  -0.6 

8 

9.94  -.79 

69.7  +0.3 

a 
1.65  -.19 

31.9  -0.7 

Jan.    9.2 

3.02     .30 

56.0    0.7 

51.54     .13 

50.3    0.4 

9.22     .79 

69.6  -0.4 

1.52     .13 

31.1     0.8 

19.2 

2.72     .S9 

55.1     1.9 

51.41     .13 

56.6  -0.9 

8.50     .70 

68.9     1.0 

1.39     .13 

30.4    0.8 

29.2 

2.44     sn 

53.6    1.7 

51.29     .19 

56.7  +0.1 

7.81     .66 

67.6    1.5 

1.27    .19 

29.6    0.7 

Feb.   8.1 

2.18     .94 

51.8    9.0 

51.17    .10 

56.4    0.3 

7.18     .59 

65.8    9.0 

1.15    .11 

28.9    0.7 

18.1 

1.96  -.» 

49.6  -9.9 

51.08 -.08 

55.9  +0.7 

6.63  -.49 

63.6  -9.4 

1.04  -.10 

28.2  -0.6 

28.1 

J. 79     .14 

47.3    9.5 

51.01     .06 

55.1     0.9 

6.20     .37 

61.0     9.7 

0.95    .07 

27.7    0.5 

Mar.  10.1 

1.67     .08 

44.6     9.6 

50.96  -.03 

54.1     1.9 

5.89     .94 

58.1     9.9 

0.89    .04 

27.3    0.3 

20.0 

1.63 -.01 

42.0     9.6 

50.95  +.01 

52.8    1.4 

5.72  -.09 

55.1     3.0 

0.87  -.01 

27.1  -o.l 

30.0 

1.65 +.08 

39.5     9.4 

50.98    .05 

51.2    1.7 

5.71  +.07 

52.0     3.0 

0.87  +.03 

27.1  +0.1 

Apr.   9.0 

1.75  +.14 

37.1  -9.9 

51.04  +.09 

49.5  +1.9 

5.86  +.99 

49.1  -9.8 

0.92  +.07 

27.3  +0.3 

19.0 

1.93     .91 

35.0     1.9 

51.15    .13 

47.5    9.0 

6.15     .36 

46.4     9.6 

1.02    .11 

27.8    0.6 

28.9 

2.17     .96 

33.3    1.5 

51.30     .17 

45.4     9.9 

6.58     .50 

44.0     9.9 

1.15    .16 

28.5    0.9 

May    8.9 

2.48     .34 

32.0    1.1 

51.49     .91 

43.2    9.3 

7.14     .69 

42.0     1.8 

1.33    .90 

29.5    1.1 

18.9 

2.85     .39 

31.1     0.6 

51.72     .95 

40.8    9.3 

7.81     .71 

40.5    1.3 

1.54     .93 

30.7    1.4 

28.9 

3.26  +.43 

30.8  -0.1 

51.98 +.97 

38.5  +9.3 

8.57  +.79 

39.4  -0.8 

1.79  +.96 

32.2  +1.6 

June  7.8 

3.70    .45 

30.9  +0.4 

52.27     .30 

36.2    9.3 

9.39     .84 

38.9  -0.9 

2.07     .98 

33.8    1.7 

17.8 

4.16     .47 

31.5    0.9 

52.57     .31 

34.0    9.1 

10.26     .87 

39.0  +0.3 

2.36    .30 

35.6    1.8 

27.8 

4.64     .47 

32.6    1.3 

52.89    .39 

32.0    1.9 

11.13     .87 

39.6    0.9 

2.66    .31 

37.5    1.9 

July    7.7 

5.10     .46 

34.2    1.8 

53.20    .31 

30.1     1.7 

12.00     .85 

40.8    1.4 

2.97    .30 

39.4     1.9 

17.7 

5.55  +.44 

36.1  +9.1 

53.51  +.30 

28.5  +1.4 

12.84  +.81 

42.4  +1.9 

3.27  +.99 

41.4  +1.9 

27.7 

5.98     .40 

38.4    9.5 

53.81     .98 

27.2    1.1 

13.63     .76 

44.5    9.4 

3.56    .98 

43.2    1.8 

Aug.  6.7 

6.36     .36 

41.0    9.7 

54.08    .96 

26.3    0.8 

14.35     .68 

47.0    9.7 

3.83    .96 

45.0     1.7 

16.6 

6.70     .39 

43.9     9.9 

54.32    .93 

25.7    0.4 

14.99     .59 

49.9    3.0 

4.07     .93 

46.6    1.5 

26.6 

6.99     .96 

46.9    3.1 

54.54     .19 

25.4  +0.1 

15.54     .49 

53.0    3.3 

4.29     .90 

48.1     1.3 

Sept.  5.6 

7.23  +.91 

50.1  +3.9 

54.71  +.15 

25.5  -0.3 

15.98  +.39 

56.4  +3.5 

4.47  +.16 

49.3  +1.1 

15.5 

7.4 1     .15 

53.3     3.9 

54.84     .19 

25.9     0.6 

16.31     .97 

60.0    3.6 

4.62    .13 

50.3    0.9 

25.5 

7.53     .09 

56.4     3.1 

54.94     .08 

26.7    0.9 

16.52    .16 

63.6    3.6 

4.73     .10 

51.1      0.7 

Oct.    5.5 

7.60  +.04 

59.6    3.0 

55.00     .04 

27.6     l.l 

16.63  +.04 

67.2    3.6 

4.81     .06 

51 .7    0.4 1 

15.5 

7.60  -.09 

62.5    9.9 

55.02  +.01 

28.8    1.3 

16.61  -.08 

70.8     3.5 

4.85  +.03 

52.0  +0.9 

25.4 

7.56  -.07 

65.3  +9.6 

55.01  -.03 

30.2-1.4 

16.48  -.19 

74.2  +3.3 

4.87    .00 

52.1     0.0 

Nov.  4.4 

7.46     .19 

67.8     9.3 

54.97     .05 

31.6     1.4 

16.23    .30 

77.3     3.0 

4.86  -.09 

52.1  -0.1 

14.4 

7.32     .16 

69.9    9.0 

54.90     .08 

32.9     1.4 

15.87    .41 

80.2     9.7 

4.82    .05 

51.9    0.3 

24.3 

7.14     .90 

71.7     1.6 

54.81     .10 

34.3     1.3 

15.41     .50 

82.7     9.9 

4.76     .07 

51.6    0.4 

Deo.   4.3 

6.92     .94 

73.0     1.1 

54.71     .11 

35.5     1.9 

14.86     .59 

84.7     1.8 

4.68    .09 

51.1     0.5 

14.3 

6.66  -.97 

73.9  +0.6 

54.59  -.19 

36.6  -1.0 

14.24  -.65 

86.2  +1.9 

4.59  -.10 

50.5  -0.6 

24.3 

6.39     .98 

74.3  +0.1 

54.46     .13 

37.5    0.8 

13.56     .70 

87.2  +0.6 

4.48    .11 

49.9    0.7 

34.2 

6.10 -.99 1 

74.2  -0.4 

(4.33  -.13 

38.2  -0.6 

12.84  -.73 

87.5    0.0 

4.36  -.19 

49.2  -0.7 
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APPARENT  PLACES  FOR  THE  UPPER  TRAXSTT  AT  WASHINGTON. 

i 

i 
i 

3  ABdiamti*. 

0i  C«ti. 

38  Ca« 

•  B#- 

1 
f  Pbciam. 

Mcaa 

3o4ar 
Date. 

Right 

. 

***' 

Dectiaatkm 
.Y*fUL 

Kigfrt 

A^BCuBSUOSI 

Bight 

JTmUL 

Declination 

Nortk. 

t 

■     m 

1     3 

+35    0 

k     m 

1  18 

O            / 

-  8  46 

k      m 

1  22 

+69  40 

b      m 

1  25 

+ 14  45 

i 

CDce.30.3) 

•           1 
21.51  -.16 l 

63.9-0 J 

• 
19.50  -.19 

m 

27.5-6.8 

• 
47.63 -JO 

52.3+0  J 

8 

23.31  -.19 

27.4  -0.5 

Jan.    9.3 

21.34     .17 

63.4    0J 

19.38    .13 

28.2    0.7 

47.12    J3 

52.8 +0J 

23.18     .13 

26.7     0.7 

19.2 

21.16    .18 

62.6    0J 

19.24     .13 

28.8    6J 

46.56    J4 

52.6  -6  J 

23.04     .14 

26.0    0.8 

29.2 

20.99     .17 

61.5     1J9 

19.11      .13 

29.3    0J 

46.04     J3 

51.9     1.6 

22.90     .14 

25.2    OJ 

f*»>.  a^ 

20.82    .1* 

60. 1     1.4 

18.98     .13 

29.5 -Oil 

45.52    jo 

50.6     1J 

22.76     .13 

24.4     0.8 

18.1 

20.67  -.14 

58.6 -1.0 

18.86  -.11 

29.5+6.1 

45.04  -.45 

48.8  -4.6 

22.63  -.19 

23.6  -6.8 

28.1 

20.55     .11 

56.9    1.7 

18.76    .00 

29.3    OJ 

44.62    J7 

46.7    9J 

22.52    .10 

22.8    0.8 

Mar.  10.1 

20.46     JT. 

55.2    1.7 

18.68    .00 

28.8    6.6 

44.30     J8 

44.2    9.6 

22.43    .07 

22.0    0.7 

90.1 

20.41  -J9 

53.5     U 

18.63  -.03 

28.2    OJ 

44.07     .17 

41.4     9.8 

m*w3*3  —.04 

21.4    OJ 

30.0 

20.40  + J9 

52.0     15 

18.61  +.01 

27  J    1.1 

43.95  -.06 

38.6    9J 

22.36    .00 

21.0    0.4 

Apr.   9.0 

20.45  +J7 

50.6  -1 J 

18.64  +.05 

26.1  +1.3 

43.96 +.61 

35.6-4J) 

22.38 +.05 

20.7  -6.1 

19.0 

20.56     .13 

49.4     1.0 

16.70    .08 

24.7    u 

44.08    .16 

33.0    9.6 

22.45    .08 

20.7  +0.1 

29.0 

20.71     .16 

48.6    0.7 

18  81     .13 

23.1     1.7 

44.32    JO 

30.6    9J 

22.56     .14 

21.0    0.4 

Maj   8.9 

20.91     J3 

48.0  -0  J 

18.97     .17 

21.3    1.9 

44.68     .41 

28.4    9.6 

22.72    .18 

21.5    0.7 

18.9 

21.16    JK 

47.9    0.0 

19.16     .91 

19.3     9.6 

45.14     JO 

26.6    u 

22.92    J9 

22.2    0.9 

28.9 

21.45  +J0 

48.1  49.4 

19.39  +.94 

17.3  +9.1 

45.68 +J»e 

25.2  -l.l 

23.15  +J5 

23.3  +1 J 

Jan*  7.8 

21.76    J3 

48.7     0.8 

19.65    .97 

15.2    5-1 

46.30     .04 

21.4     6.6 

23.42    .98 

24.6     1.4 

17.8 

22.10     J5 

49.7     l.l 

19.93     J9 

13.0    9.1 

46.96     J8 

24.0  -6.1 

23.71     .30 

26.1     1.6 

27.8 

22.46    J5 

51.0     1.5 

20.22    JO 

10.9    9.6 

47.66    .71 

24.1  +0.4 

24.01     Ji 

27.7     1.7 

Jalj   7.8 

22.81     J5 

52.6     1.7 

20.53    JO 

8.9    1J 

48.37     .71 

24.8    OJ 

24.32    Jl 

29.5     1.8 

17.7 

1 

23.16  +J4 

54.5  +S.0 

20.83  +.30 

7.1  +1.7 

49.08  +.76 

26.0  +1.4 

24.63  +J1 

31.4  +U 

27.7 

23.49     .» 

56.5    9.1 

21.13    J» 

5.5    1.5 

49.77     .67 

27.6     1.8 

24.93     J9 

33.2     1.9 

Aug.  6.7 

23.80     JO 

58.8    9J 

21.41      .97 

4.1      1.9 

50.42     .6> 

>    29.6    9J 

25.22    .98 

35.1     1.8 

16.6 

24.08     .97 ' 

i 

61.1      9.4 

21.66    J4 

3.0    OJ 

51.03     J6 

32.0    9.6 

25.48    J5 

36.9     1.7 

26.6 

24.33     JO 

63.5    9.4 

21.90    J9 

2.2    OJ 

51.58     Ji 

34.7    9.9 

25.72     .» 

38.5     1.6 

Sept.  5.6 

24.55  +J9 

65.8  49.4 

22.10  +.18 

1.7  +6  J 

52.05  +.44 

37.7  +3.1 

25.93  +.19 

40.1  +1.4 

15.6 

24.72     .16 

68.2    9J 

22.26    .15 

1.6     6.6 

52.45     .36 

40.9    3.3 

26.11     .16 

41.4     1.3 

25.5 

24.8G     .19 

70.4     9.9 

22.40    .19 

1.7  -6.3 

52.76    J7 

44.3    3.4 

26.25    .13 

42.6     l.l 

Oct.    5.5 

24.96     .08 

72.6    9.0 

22.49    .08 

2.1      63 

52.99     .18 

47.7    3.4 

26.36     .09 

43.6    0.9 

lo.o 

25.02  +.04 

74.5    1.9 

22.56    .05 

2.8    6.8 

53.13  +.09 

51.1      3.4 

26.44     .06 

44.3    0.7 

25.5 

25.04     .00 

76.3  +1.7 

22.59  +.09 

3.6  -0.9 

53.18     .00 

54.5  +3.3 

26.48  +.03 

44.9  +0J 

Xor.   4.4 

25.03  -.03 

77.8     1.4 

22.50  -.01 

4.6     1.6 

53.14  -.09 

57.6    3.1 

26.50     .00 

45.3     0.3 

14.4 

24.98     .Of 

79.2     1.9 

22.57     .04 

5.7     l.l 

53.00     .18 

60.6    9.8 

26.49  -.09 

45.5  +0.1 

24.4 

24.91     .09 

80.2    0.9 

22.52    .08 

6.8    1.1 

52.78     .96 

63.3    9  5 

26.46     .05 

45.5    0.0 

Dwc.    4.3 

24.81     .11  i 

80.9    0.6 

22.45    .08 

8.0     l.l 

52.48    .34 

65.6    9.1 

26.39    .07 

45.4  -0.2 

14.3 

24.68  -.14 

81.3  +0.9 

22.36  -.10 

9.0  -1.0 

52.09  -.41 

67.4  +1.6 

26.31  -.09 

45.1  -6.3  | 

24.3 

24.54     .15 

81.3  -0.1 

22.25    .11 

10.0    0.9 

51.65     .47 

68.8     1.1 

26.21     .11 

44.7    OJ 

34.3 

24.38  -,17| 

81.1  -0.4 

22.13  -.19 

10.8  -0.8 

51.16  -Jl 

69.6  +0  J 

26.09  -.19 

44.2-6.6 
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APPARENT  PLACE8  FOR  THE  UPPER  TRAN8IT  AT  WASHINGTON. 

a  Eridani. 
(/Ickernar.) 

o  Piicium. 

/?  Arietis. 

50  Ca8siopee. 

Right 
Ascension. 

Declination 
South. 

Bight 
Ascension. 

Declination 
North. 

Right 
Ascension. 

Declination 
North. 

Right 
Ascension. 

Declination 
North. 

i 

h      in 

1  33 

O            / 

-57  48 

h     m 

1  39 

-r   8  34 

h      m 

1   48 

+20°  14 

h      m 

1  53 

O            / 

+  71   51 

! 

(Dec.30.3 

* 

27.34  -.33 

80.5  -0.7 

22.75-.ll 

56.9  -0.7 

8 

21.07  -.19 

61.2-0.4 

s 
45.74  -.54 

80.6  +1.1 

Jan.    9.3 

27.01     .33 

81.0  -0.9 

22.63     .13 

56.3    0.7 

20.94     .14 

60.8    0.5 

45.19     .58 

81.4  +0.6 

19.2 

26.68     .34 

80.9  +0.4 

22.49    .14 

55.6    0.7 

20.79     .15 

60.2    0.7 

44.59     .61 

81.8    0.0 

29.2 

26.34     .33 

80.2    0.9 

22.35    .14 

54.9    0.7 

20.64     .15 

59.4    0.8 

43.97     .69 

81.5  -0.6 

Feb.   8.2 

26.02    .31 

79.0     1.5 

22.21     .14 

54.2    0.6 

20.49    .15 

58.6    0.0 

43.35     .60 

80.6     l.l 

18.1 

25.73  -.88 

77.3  +1.9 

22.08  -.13 

53.6  -0X1 

20.34  -.14 

57.7  -0.9 

42.77  -.56 

79.2  -1.6 

28.1 

25.47     .94 

75.2    9.4 

21.96    .11 

53.1     0.5 

20  21     .19 

56.8     0.9 

42.24     .49 

77.4     9.1 

Mar.  10.1 

25.25     .19 

72.6    9.7 

21.87     .06 

52.7     0.3 

20.10     .10 

55.8     0.9 

41.80     .39 

75. 1     9.4 

20.1 

25.08     .14 

69.8     3.0 

21.80     .05 

52.4  -0.9 

20.02     .06 

55.0     0.8 

41.45     .98 

72.6    9.6 

30.0 

24.98     .08 

66.6     3.3 

21.77  -.01 

52.3    0.0 

19.97  -.09 

54.2    0.7 

41.23     .16 

69.8    9.8 1 

Apr.   9.0 

24.93  -.01 

63.2  +3.4 

21.78 +.03 

52.4  +0.9 

19.97  +.09 

53.7  -0.5 

41.14  -.03 

1 
67.0  -9.8 

1           19.0 

24.96  +.06 

59.7     3.5 

21 .83     .07 

52.8    0.5 

20.02     .07 

53.3  -0.9 

41.18 +.11 

64.2    9.7 

29.0 

25.06    .13 

56.2     3.6 

21.92     .19 

53.4     0.7 

20.11     .19 

53.2    0.0 

4 1 .35     .94 

61.6     9.5 

May    8.9 

25.22     .90 

52.6     3.5 

22.06     .16 

54.2    1.0 

20.25    .16 

53.3  +0.3 

41.66     .37 

59.1     2.3 

18.9 

i 

25.46     .97 

49.2     3.3 

22.25    .90 

55.3     1.9 

20.44     .90 

53.7    0.5 

42.09     .48 

57.0     l  .9 

[ 

1           28.9 

25.76  +.33 

45.9  +3.1 

22.47  +.94 

56.6  +1.4 

20.66  +.94 

54.4  +0.8 

42.63  +.58 

55.3  -1.5 

June  7.8 

26.11     .38 

42.9    9.8 

22.72     .96 

58.1     1.6 

20.92    .97 

55.4     l.l 

43.25     .66 

54.0     1.0 

17.8 

26.51     .49 

40.2    9.5 

23.00    .99 

59.7     1.7 

21.20     .30 

56.5     1.3 

43.96     .73 

53.2    0.6 

27.8 

26.95    .45 

38.0     9.1 

23.29     .30 

61.4     1.8 

21.51     .31 

57.9     1.5 

44.71     .77 

52.9  -o.l 

July   7.8 

27.41     .47 

36.1     1.6 

23.59     .30 

63.3     1.8 

21.83     .39 

59.5     1 .6 

45.49     .79 

53.1  +0  4 

17.7 

27.89  +.48 

34.8  +1.0 

23.90  +.30 

65.1  +1.8 

22.15  +.39 

61.2  +1.7 

46.28  +.79 

53.8  +0.9 

|          27.7 

28.36    .47 

34.0  +0.5 

24.20     .99 

66.9     1.8 

22.46     .31 

63.0     1.8 

47.07     .78 

55.0     1.4 

1  Aug.  6.7 

28.83     .45 

33.8  -0.1 

24.48     .98 

68.6    1.7 

22.76    .99 

64.8    1.8 

47.83     .74 

56.6     1.8 

16.7 

29.26    .41 

34.2    0.6 

24.75     .96 

70.2    1.5 

23.04     .97 

66.6     1.8 

48.56     .70 

58.&    9.9 

;         26.6 

29.65     .37 

35.1     1.9 

25.00     .93 

71.7     1.3 

23.30    .95 

68.4     1.7 

49.22     .63 

61.0    9.6 

Sept.  5.G 

30.00  +.39 

36.6  -1.7 

25.21  +.90 

72.9  +1.1 

23.54  +.99 

70.0  +1.6 

49.82  +.56 

63.7  +9.8 

I           15.6 

30.29     .96 

38.5    9.1 

25.40    .17 

74.0    0.9 

23.74     .19 

71.6     1.5 

50.35     .49 

66.7     3.1 

|          25.5 

30.51     .19 

40.9    9.5 

25.55    .14 

74.8    0.7 

23.91     .15 

73.0     1.3 

50.80     .40 

69.9    3.9 

Oct.    5.5 

30.67     .19 

43.5    9.8 

25.67    .11 

75.4    0.5 

24.05     .IS 

74.2     1.1 

51.15     .36 

73.2    3.3 

1           15.5 

30.75  +.05 

46.4     3.0 

25.76     .08 

75.8    0.3 

24.15     .09 

75.3    1.0 

51.41     .91 

76.6    3.4 

|          25.5 

30.76  -.09 

49.5  -3.0 

25.82  +.05 

75.9  40.1 

24.22  +.06 

76.1  +0.8 

51.56  +.10 

79.9  +3.4 

Nov.   4.4 

30.71     .09 

52.3    9.9 

25.85  +.09 

75.9  -0.1 

24.27  +.03 

76.8    0.6 

51.61     .00 

63.3     3.9 

14.4 

30.60     .15 

55.2    9.7 

25.86  -.01 

75.8    0.9 

24.28     .00 

77.4     0.4 

51.56  -.11 

86.4     3.0 

24.4 

30.42     .90 

57.8    9.4 

25.83     .04 

75.5    0.4 

24.26  -.03 

77.7     0.3 

51.39     .91 

89.4     9.8 

Dec.    4.4 

30.20     .94 

60.0     9.1 

25.78    .06 

75.1     0.5 

24.22    .06 

77.9  +0.1 

51.13     .31 

92.0     9.4 

14.3 

29.93  -.98 

61.8  -1.6 

25.71  -.08 

74.6  -0.5 

24.15  -.08 

77.9  -0.1 

50.77  -.41 

94.2  +9.0 

24.3 

29.61     .31 

63.2     1.1 

25.62     .10 

74.0     0.6 

24.05     .11 

77.7    0.3 

50.32     .49 

96.0     1.5 

34.3 

29.32  -.34 

64.0  -0.6 

25.51  -.19 

73.4  -0.6 

23.94  -.13 

77.4  -0.4 

49.80  -.55 

97.2  41.0 
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APPARENT  PLACES  FOR  THE  UPPER  TRAN8IT  AT  WASHINGTON. 

• 

a  Arietta. 

f »  Ceti. 

tCasiiopee. 

f »  Ceti. 

Mean 
Solar 
Date. 

Right 
Ascension. 

Declination 
North. 

Right 
Ascension. 

Declination 
North. 

Right 
Ascension. 

Declination 
North. 

Right 
Ascension. 

Declination 
North. 

li     m 

2    0 

+ 22  55 

h      m 

2    6 

O            1 

+  8  18 

h     m 

2  19 

+  66  53 

h     m 

2  22 

O           1 

+  7  56 

(Dec.30.3 

s 
45.46  -.19 

22.7  -0.3 

s 
57.94  -.10 

36.5  -0.6 

■ 

43.21  -.37 

30.3  +1.3 

• 
6.42  -.09 

49.2  -0.7 

Jan.    9.3 

45.33     .14 

22.3    0.4 

57.82     .19 

35.8    0.6 

42.82    .49 

31.4     0.8 

6.31     .19 

48.6    0.6 

19.2 

45.18     .15 

21.8    0.6 

57.69     .14 

35.2    0.6 

42.38     .46 

31.9  +0.3 

6.19     .14 

48.0    0.6 

29.2 

45.03     .16 

21.1      0.7 

57.55     .15 

34.6    0.6 

41.91     .48 

31.9-0.3 

6.04     .15 

47.3    0.6 

Feb.   8.2 

44.87     .16 

20.3    0.9 

57.40     .15 

34.0    0.6 

41.43    .48 

31.3    0.8 

5.89    .15 

46.8    0.5 

18.2 

44.71  -.15 

19.4  -0.9 

57.25  -.14 

33.4  -0.5 

40.96  -.45 

30.2  -1.3 

5.74  -.15 

46.2  -0.5 

28.2 

44.56     .13 

18.4     1.0 

57.12    .13 

32.9    0.4 

40.52    .41 

28.7    1.8 

5.60     .13 

45.8    0.4 

Mar.  1 0.1 

44.44     .11 

17.4     1.0 

57.00     .11 

32.6    0.3 

40.14     .35 

26.7    9.1 

5.47     .19 

45.4    0.3 

20.1 

44.35    .06 

16.5    0.9 

56.91     .08 

32.3  -0.9 

39.82    .97 

24.4    9.4 

5.36     .09 

45.2  -0.1 

30.1 

44.29  -.04 

15.6     0.8 

56.85  -.04 

32.2    0.0 

39.60    .17 

21.9     9.6 

5.29    .05 

45.2    0.0 

Apr.   9.1 

44.28  +.01 

14.9  -0.6 

56.83    .00 

32.4  +0.9 

39.48  -.07 

19.3  -9.6 

5.26  -.01 

45.3  +0.9 

19.0 

44.31     .06 

14.4    0.4 

56.86  +.05 

32.7    0.4 

39.46  +.04 

16.7     9.6 

5.27  +.03 

45.7    0.5 

29.0 

44.39     .11 

14.1  -0.9 

56.92    .09 

33.3    0.7 

39.55    .15 

14.2     9.4 

5.32    .08 

46.2    0.7 

May   9.0 

44.52    .15 

14.0  +0.1 

57.04     .14 

34.1     0.9 

39.76    .95 

11.8     9.9 

5.42    .19 

47.0    0.9 

18.9 

44.70     .90 

14.2    0.3 

57.20    .18 

35.1     1.1 

40.06    .35 

9.8     1.9 

5.57    .17 

48.0     1.1 

28.9 

44.92  +.94 

14.7  40.6 

57.40  +.99 

36.3  +1.3 

40.46  +.44 

8.0  -1.5 

5.75  +.90 

49.2  +1.3 

Juue  7.9 

45.18     .97 

15.5    0.9 

57.63     .95 

37.7    1.5 

40.93    .51 

6.7    l.l 

5.98    .94 

50.6    1.5 

17.9 

45.46    .30 

16.5     1.1 

57.89     .97 

39.3    1.6 

41.47     .57 

5.8    0.7 

6.23    .97 

62.2    1.6 

27.8 

45.77     .31 

17.8     1.4 

58.18     .29 

41.0    1.7 

42.07     .61 

5.3  -0.9 

6.51     .98 

53.8     1.7 

July  7.8 

46.08     .39 

19.2    1.5 

58.47     .30 

42.7    1.8 

42.70     .64 

5.3  +0.9 

6.80    .30 

55.5     1.7 

17.8 

46.41  +.39 

20.8  +1.6 

58.78  +.30 

44.5  +1.8 

43.35  +.65 

5.7  +0.7 

7.10  +.30 

57.2  +1.7 

27.7 

46.73     .39 

22.5     1.7 

59.08    .30 

46.2    1.7 

44.00    .65 

6.6    l.l 

7.40    .30 

58.9     1.7 

Aug.  6.7 

47.04     .30 

24.2    1.8 

59.37     .99 

47.9    1.6 

44.64     .63 

8.0    1.5 

7.70     .99 

60.6    1.6 

-16.7 

47.33     .98 

26.0    1.8 

59.65     .97 

49.4     1.4 

45.26     .60 

9.7    1.9 

7.98     .98 

62.0     1.4 

26.7 

47.60     .96 

27.8     1.8 

59.91     .95 

50.8     1.3 

45.84     .56 

11.8     9.9 

8.25     .96 

63.4     1.9 

Sept.  5.6 

47.85  +.93 

29.5  +1.7 

60.14  +.99 

52.0  +1.1 

46.38  +.51 

14.2  +41.5 

8.49  +.23 

64.5  +1.0 

15.6 

48.06     .90 

31.1     1.5 

60.35     .19 

53.0    0.9 

46.86    .45 

16.8    9.8 

8.71     .91 

65.4     0.8 

25.6 

48.25    .17 

32.6     1.4 

60.53     .16 

53.7    0.6 

47.28    .39 

19.7     3.0 

8.90     .18 

66.2    0.6 

Oct.    5.6 

48.40     .14 

33.9    1.3 

60.68    .13 

54.2    0.4 

47.64     .39 

22.8    3.1 

9.06    .15 

66.6    0.4 

15.5 

48.52     .10 

35.1     1.1 

60.80    .10 

54.5  +0.9 

47.92     .94 

25.9    3.1 

9.20    .19 

66.9  +0.9 

25.5 

48.61  +.07 

36.1  +0.9 

60.88  +.07 

54.7    0.0 

48.13  +.16 

29.0  +3.1 

9.30  +.00 

67.0     0.0 

Nov.   4.5 

48.67    .04 

37.0    0.7 

60.94     .04 

54.6  -0.1 

48.25  +.06 

32.1     3.1 

9.37     .06 

66.9  -0.9 

14.4 

48.69  +.01 

37.6    0.6 

60.97  +.01 

54.4     0.3 

48.29    .00 

35.2    9.9 

9.42  +.03 

66.7     0.3 

24.4 

48.69  -.09 

38.2    0.4 

60.97  -.01 

54.1     0.4 

48.24  -.09 

38.0    9.7 

9.43    .00 

66.3    0.4 

Deo.   4.4 

48.65    .05 

38.5    0.9 

60.94     .04 

53.7     0.5 

48.11     .17 

40.6    9.4 

9.42  -.03 

65.8    0.5 

14.4 

48.59  -.08 

38.6  +0.1 

60.89  -.07 

53.2-0.5 

47.90  -.95 

42.8  +3.1 

9.37  -.06 

65.3  -0.6 

24.3 

48.50     .10 

38.6  -0.1 

60.81     .09 

52.6    0.6 

47.61     .39 

44.7    1.6 

9.30     .08 

64.7    0.6 

34.3  1 

48.38  -.19 

.  38.4  -0.3 

60.71  -.11 

52.0  -0.6 

47.25  -.39 

46.0  +1.1 

9.21  -.10 

64.1  -0.6 
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APPARENT  PLACES  FOB  THE  UPPER  TRAN8IT  AT  WASHINGTON. 

7  Ceti. 

a  Ceti. 

48  Cephei  (H.) 

£  Arietis. 

Mean 
Solar 
Date. 

Right 
Ascension. 

Declination 
North. 

Bight 
Ascension. 

Declination 
North. 

Right 
Ascension. 

Declination 
North. 

Right 
Ascension. 

Declination 
North. 

h     m 

2  37 

o        / 

+  2  45 

h     m 

2  56 

+  a  38 

1»     ni 

3     5 

4-77°  18 

h     m 

3    8 

+20  37 

(Dec.30.3 

8 

24.16  -.00 

9.7  -0  8 

■ 
19.87  -.08 

22.8  -0  8 

s 
56.45  -.58 

58.7  +9.1 

s 
21.84  -.08 

12.9  -0.1 

Jan.    9.3 

24.06     .19 

8.9     0.7 

19.77    .11 

22.0    0.7 

57.80     .79 

60.6     1.6 

21.74     .11 

12.7    0.9 

19.3 

23.93     .13 

8.2    0.7 

19.65    .13 

21.4     0.7 

57.02     .89 

61.9     1.1 

21.62    .14 

12.4    0.3 

39.3 

23.79     .15 

7.6     0.6 

19.51     .15 

20.7    0.6 

56.16     .89 

62.7  +0.5 

21.47    .16 

12.1    %A 

Feb.   8.2 

23.64     .15 

7.1     0.5 

19.36    .16 

20.2    0.5 

55.25     .99 

63.0  -0.1 

?l.30    .17 

11.6     0.5 

18.2 

23.48  -.15 

6.7  -0.3 

19.19  -.16 

19.8  -0.4 

54.33  -.91 

62.5  -0.7 

21.13  -.17 

11.0  -0.6 

28.2 

23.33     .14 

6.4     0.9 

19.04     .15 

19.5    0.9 

53.43     .86 

61.6    1.9 

20.95    .17 

10.4     0.6 

Mar.  10.2 

23.20     .13 

6.3  -0.1 

18.89    .14 

19.3  -0.1 

52.60     .78 

60.1     1.7 

20.79    .15 

9.8    0.6 

20.1 

23.08    .10 

6.3  +0.1 

18.76    .11 

19.3  +0.1 

51.67     .66 

58.2    9.1 

20.65    .13 

9.2    0.6 

30.1 

22.99    .07 

6.5     0.3 

18.66    .08 

19.5    0.3 

51.28     .51 

55.8    9.5 

20.53     .10 

8.6    0.5 

Apr.   9.1 

22.95  -.03 

6.9  +0.5 

18.60  -.05 

19.8  +0.5 

50.85  -.34 

63.2  -9.7 

20.46  -.06 

8.1  -0.5 

19.0 

22.94  +.09 

7.6     0.7 

18.57    .00 

20.4    0.7 

50.59  -16 

50.5    9.8 

20.42  -.01 

7.7    0.3 

29.0 

22.98     .06 

8.4     0.9 

18.59  +.04 

21.2    0.9 

50.52  +.03 

47.6    9.8 

20.44  +.04 

7.4  -0.9 

May    9.0 

23.06    .11 

9.4     1.9 

18.66    .09 

22.1     l.l 

50.65    .99 

44.8    9.7 

20.50    .09 

7.4    0.0 ' 

1 

19.0 

23.19    .15 

10.7     1.4 

18.76    .13 

23.3    1.3 

50.96    .40 

42.2     9.5 

20.61     .13 

7.5  +0.& 

28.9 

23.36  +.19 

12.2  +1.5 

18.92  +.17 

24.7  +1.4 

51.44  +.57 

39.8  -9.3 

20.76  +.18 

7.9  +0.5 

June  7.9 

23.56     .99 

13.8    1.6 

19.11     .91 

26.2    1.6 

52.09    .79 

37.6     9.0 

20.96    .99 

8.4    0.7 

!           17.9 

23.80     .95 

15.4     1.7 

ltf.<S4      .94 

27.8    1.7 

52.88     .85 

35.8     1.6 

21.20    .95 

9.2    0.9 

27.8 

24.07     .97 

17.2     1.8 

19.59    .97 

29.5    1.7 

53.78    .95 

34.5     1.1 

21.47     .98 

10.2    1.0 

July   7.8 

i 

24.35     .99 

19.0     1.8 

19.87    .98 

31.2    1.7 

54.78  1.03 

33.6    0.7 

21.76     .30 

11.3    1.9 

17.8 

24.64  +.30 

20.8  +1.7 

20.16  +.99 

32.9  +1.7 

55.84   1.09 

33.2  -0.9 

22.06  +.31 

12.5  +1.3 

27.8 

24.94     .30 

22.5    1.6 

20.46    .30 

34.6    1.6 

56.95  1.19 

33.2  +0.3 

22.38    .31 

13.8    1.4 

Aug.  6.7 

25.24     .99 

24.1     1.5 

20.75     .99 

36.1     1.5 

58.08  1.19 

33.7    0.7 

22.69    .31 

15.2     1.4 

16.7 

25.52     .98 

25.5    1.3 

21.04     .98 

37.5     1.3 

59.20  l.u 

34.7     1.9 

23.00    .31 

16.6     1.4 

26.7 

25.79     .96 

26.6    l.l 

21.32    .97 

38.7     l.l 

60.29  1.07 

36.1     1.6 

23.30     .99 

18.0    1.3 

Sept,  5.7 

26.04  +.94 

27.6  +0.8 

21 .58  +.95 

39.7  +0.8 

61.34  1.01 

37.9  +9.0 

23.58  +.97 

19.3  +1.9 

|          15.6 

26.26     .91 

28.3    0.6 

21.81     .93 

40.4     0.6 

62.31     .94 

40. 1     9.4 

23.84     .95 

20.4     l.l 

J          25.6 

26.47     .19 

28.7  +0.3 

22.03    .90 

40.8    0.3 

63.20    .84 

42.6     9.7 

24.08    .93 

21.6    1.0 

Oct.    5.6 

26.64     .16 

28.9    0.0 

22.22    .18 

41.0  +0.1 

64.00     .73 

45.4     9.9 

24.29    .90 

22.5    0.9 

15.5 

26.78    .13 

28.8  -0.9 

22.38    .15 

41.0  -0.1 

64.67    .61 

48.5    3.1 

24.48    .17 

23.4     0.8 

25.5 

26.90  +.10 

28.6  -0.4 

22.52  +.19 

40.7  -0.3 

65.22  +.47 

51.7  +3.3 

24.64  +.15 

24.0  +0.6 

Nov.   4.5 

26.99     .07 

28.1     0.5 

22.62    .09 

40.3     0.5 

65.61     .39 

55.0     3.3 

24.77    .11 

24.6    0.5  ' 

14.5 

27.04     .04 

27.5    0.6 

22.70    .06 

39.7    0.6 

65.86  +.16 

Oo.o     3.3 

24.87    .08 

25. 1     0.4 

24.4 

27.07  +.01 

26.8    0.7 

22.74  +.03 

39.1     0.7 

65.93  -.01 

61.6     3.9 

24.93     .05 

25.4     0.3 

1 

Dec.   4.4 

27.07  -.09 

26.1     0.8 

22.76    .00 

38.3    0.8 

65.84     .18 

64.8     3.0 

24.96  +.01 

25.7     0.9 

14.4 

27.03  -.05 

25.3  -0.8 

22.74  -.03 

37.5  -0.8 

65.58  -.34 

67.7  +9.8 

24.96  -.09 

25.8  +0.1 

24.4 

26.97     .07 

24.5     0.8 

22.69    .06 

36.7    0.8 

65.16    .50 

70.3     9.4 

24.92    .06 

25.8    0.0 

34.3 

26.88  -.10 

23.8  -0.7 

22.61  -.09 

36.0  -0.7 

64.58  -.64 

72.5  +1.9 

24.85  -.09 

25.7  -0.1 
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/ 

APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

a  Persei. 

e  Eridani. 

c!Pe 

rsei. 

17  Tauri. 

Mean 
Solar 
Date. 

Right 
Ascension. 

Declination 
North. 

+49  27 

Right 
Ascension. 

Declination 
South. 

Right 
Ascension. 

Declination 
North. 

Right 
Ascension. 

t 
1 

Declination 

North. 

li      in 

3  16 

h     m 

3  27 

o        / 

-  aso 

li      m 

3  34 

o          * 

4-47  25 

li      ni 

3  40 

1 

+23  44 

,(Dec.30.4) 

s 
12.85  -.13 

18.8  +1.1 

34.28  -.08 

52.8  -1.3 

s 
50.26  -.10 

20.2  +1.9 

n 

43.53  -.05 

62.0  +0.1  J 

Jan.    9.3 

12.70     .18 

19.8     0.8 

#4.19     .10 

54.0     l.l 

50.13     .15 

21.2     0.9 

43.46     .09 

62.0    0.0 

19.3 

12.50     .99 

20.5    0.5 

34.07     .13 

55.0     0.9 

49.96     .19 

22.0     0.6 

43.34     .13 

62.0  -o.l  | 

29.3 

12.26     .95 

20.8  +0.1 

33.93     .15 

55.8    0.7 

49.74     .93 

22.4  +0.9 

43.20     .16 

61.8    0.9 

Feb.    8.2 

12.00     .97 

• 

20.7  -0.3 

33.77     .17 

56.4     0.4 

49.50     .95 

22.4  -0.1 

43.03     .17 

61.5    0.3 

18.2 

1 1 .73  -.97 

20.2  -0.7 

33.59  -.17 

56.7  -0.9 

49.24  -.96 

22.1  -0.5 

42.85  -.18 

1 
61.1  -0.4! 

28.2 

1 1 .45     .97 

19.3     1.0 

33.42     .17 

56.8  +0.1 

48.97     .96 

21.4    0.8 

42.67     .19 

60.6    0.5 1 

Mar.  10.2 

11.20     .94 

18.2     1.3 

33.25     .16 

56.6    0.3 

48.72    .94 

20.5    l.l 

42.48     .17 

60.1      0.6 1 

20.1 

10.97     .91 

16.7     1.5 

33.09     .14 

56.1     0.6 

48.49    .91 

19.3    1.3 

42.32     .15 

59.5    0.6 

30.1 

10.79     .16 

15.1     1.7 

32.96     .19 

55.4     0.8 

48.29     .17 

17.8     1.5 

42.18     .19 

58.8    0.6 

Apr.   9.1 

10.65  -.10 

13.3  -1.8 

32.86  -.08 

54.4  +1.1 

48.15  -.19 

16.2  -1.6 

42.07  -.09 

58.2  -0.6 ! 

19.1 

10.58  -.04 

11.5     1.8 

32.80  -.04 

53.2     1.3 

48.06  -.06 

14.6     1.6 

42.01  -.05 

57.7    0.5 

i          29.0 

10.58  +.03 

9.7     1.7 

32.78     .00 

51.7     1.6 

48.03  +.01 

13.0     1.6 

41.96     .00 

57.3    0.4 1 

May   9.0 

10.64     .10 

8.1      1.6 

32.80  +.05 

50.1     1.8 

48.07     .07 

11.4     1.5 

42.02  +.06 

57.0  -0.9 1 

19.0 

10.78     .17 

6.6    1.4 

32.88    .09 

48.2     1.9 

48.18     .14 

9.9     1.4 

42.10     .11 

56.9    0.0 

28.9 

10.98  +.93 

5.3  -1.9 

32.99  +.14 

46.2  +9.0 

48.34  +.90 

8.7  -1.9 

42.22  +.15 

57.0  +0.9  j 

June  7.9 

11.23     .96 

4.2    0.9 

33.15     .18 

44.1     9.1 

48.57     .96 

7.6    0.9 

42.40    .90 

57.2    0.4  ■ 

17.9 

11.54     .33 

3.5    0.6 

33.35    .91 

42.0    9.9 

48.85     .30 

6.9    0.6 

42.62    .33 

57.7     0.5  i 

27.9 

11.90     .37 

3.1  -0.9 

33.57     .94 

39.8    9.1 

49.18     .34 

6.4  -0.3 

42.86    .96 

58.3    0.7 1 

July   7.8 

12.28     .40 

3.0  +0.9 

33.83    .96 

37.7    9.1 

49.54     .37 

6.2    0.0 

43.14     .» 

59.1     0.9 

17.8 

12.69  +.49 

3.3  +0.4 

34.10  +.96 

35.7  +1.9 

49.93  +.40 

6.4  +0.3 

43.44  +.30 

60.0  +1.0 ! 

27.8 

13.11     .43 

3.9    0.7 

34.38     .99 

33.9     1.7 

50.33     .41 

6.8    0.6 

43.75     .3) 

61.1     l.l 

Aug.  6.8 

13.54     .43 

4.8     1.0 

34.67     J» 

32.3     1.5 

50.74     .41 

7.5    0.8 

44.07     .39 

62.2     1-9 

16.7 

13.96    .49 

6.0     1.3 

34.96     .98 

31.0     1.9 

51.16     .41 

8.5     1.1 

44.38     31 

63.4     1.9 

26.7 

14.38    .40 

7.4     1.5 

35.24     .98 

30.0    0.8 

51.56     .40 

9.7     1.3 

44.70     .31 

64.6     1.9 

Sept.  5.7 

14.77  +.36 

9.0  +1.7 

35.51  +.96 

29.3  +0.5 

51.95+38 

1 1.0  +1.5 

45.00  +.99 

65.7  +1.1 

15.6 

15.14     .36 

10.8     1-9 

35.76     JM 

29.0  +0.1 

52.32     .36 

12.6     1.6 

45.28     .98 

66.8    1.1 

25.6 

15.48     .33 

12.7    9.0 

36.00     .99 

29.1  -0.3 

52.67     .33 

14.3     1.8 

45.55     .96 

67.8    1.0 

Oct.    5.6 

15.80     .99 

14.8    9.1 

36.21     .90 

29.6    0.6 

52.99     .30 

16.2     1.9 

45.79     .93 

68.8    0.9 

15.6 

16.06     J94 

16.9    9.1 

36.39     .17 

30.3    0.9 

53.27     .97 

18.0    1.9 

46.02     .91 

69.6    0.8 

25.5 

16.29  +J91 

19.0  +9.9 

36.55  +.14 

31.4  -l.l 

53.52  +.93 

20.0  +9.0 

46.21  +.18 

70.3  +0.7 

Nov.  4.5 

16.48     .16 

21.2    9.9 

36.68    .11 

32.6     1.3 

53.73     .19 

22.0    9.0 

46.38    .15 

71.0     0.6 

14.5 

16.62     .19 

23.4    9.1 

36.78    .08 

34.0    1.5 

53.89    .14 

23.9     1.9 

46.52     .19 

71.6     0.5 

24.5 

16.70     .06 

25.4     9.0 

36.84     .05 

35.5     1.5 

54.01     .09 

25.8     1.9 

46.62     .08 

72.0    0.4 

Dec.   4.4 

16.74  +.01 

27.3     1.8 

36.87  +.01 

37.1     1.5 

54.08 +.04 

27.6     1.7 

46.68     .05 

72.4     0.3 

1 

14.4 

16.72  -.06 

29.0  +1.6 

36.87  -.09 

38.6  -I  J 

54.09  -.09 

29.3  +1.6 

46.71  +.01 

72.7  +0.3i 

34.4 

16.65    .10 

30.5     1.3 

36.84     .06 

40.0     1.4 

54.04     .07 

30.8    1.4 

46.70  -.03 

72.9    0.9  j 

34.4 

16.53  -.15 

31.7  +1.0 

36.77  -.09 

41.3  -1.9 

53.95  -.19 

32.0  +1.1 

46.66  -.07 

73.0  +0.0] 
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APPARENT  PLACE8  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

f  Peraei. 

y  Eridani. 

y  Tauri. 

e  Tauri. 

HMD 

Solar 
Date. 

Bight 
Aaoenaion. 

Declination 
North. 

Right 
Aaoenaion. 

Declination 
South. 

Bight 
Aaoenaion. 

Declination 
North. 

Bight 
Aaoenaion. 

h     m 

4  21 

Declination 
North. 

h     m 

3  46 

+31°  32 

h     m 

3  52 

o       / 

-13  49 

h      m 

4  13 

+ 15°  20 

+  18  55 

(Dec.  30. 4) 

8 

50.22  -.06 

35.8  +0.5 

8 

43.50  -.06 

74.1  -1.6 

8 

19.42  -.03 

it 
57.9  -0.3 

8 

58.70  -.09 

28.8  -o.i 

Jan.   9.3 

59.14     .10 

36.2    0.3 

43.42     .09 

75.5     1.3 

19.37     .07 

57.6    0.3 

58.66     .06 

28.7    o.l 

19.3 

59.02     .14 

36.4  +0.9 

43.32     .19 

76.7     1.1 

19.28    .10 

57.3    0.3 

58.58     .10 

28.6    0.9 

29.3 

58.86    .17 

36.5    0.0 

43.17     .15 

77.7     0.8 

19.16     .13 

57.0    0.3 

58.46     .13 

28.4     0.9 

Feb.   8.3 

58.68    .19 

36.4  -0.9 

43.01     .17 

78.4     0.5 

19.02    .16 

56.7    0.3 

58.32    .16 

28.2    0.9 

18.2 

58.49  -.90 

36.0  -0.4 

42.83  -.18 

78.7  -0.3 

18.$>  -.18 

56.3  -0.3 

58.14  -.18 

27.9  -0.3 

28.2 

58.28     .90 

35.5    0.6 

42.65     .18 

78.9    0.0 

18.67     .18 

56.0     0.3 

57.96     .19 

27.6    0.3 

Mar.  10.2 

58.08    .19 

34.9    0.7 

42.46    .18 

78.7  +0.3 

18.48     .18 

55.7     0.3 

57.77     .18 

27.3    0.3 

20.2, 

67.90     .17 

34.1     0.8 

42.29     .16 

78.2    0.6 

18.31     .16 

55.4     0.3 

57.59     .17 

27.0    0.3 

30.1 

57.74     .14 

33.2     0.9 

42.14     .14 

77.5     0.9 

18.16     .14 

55.2    0.9 

57.43     .15 

26.7     0.3 

Apr.  9.1 

57.62  -.10 

32.4  -0.9 

42.02  -.10 

76.4  +1.9 

18.03  -.11 

55.0  -0.1 

57.30  -.19 

26.4  -0.3 

19.1 

57.54  -.05 

31.5    0.9 

41.94     .06 

75.1     1.5 

17.94     .07 

55.0     0.0 

57.20     .08 

26.2     0.9 

j 

29.1 

57.52    .00 

30.6     0.8 

41.89  -.09 

73.5     1.7 

17.90  -.09 

55.0  +0.1 

57.15  -.03 

26.0  -o.l 

May   9.0 

57.54  +.05 

29.9    0.7 

41.89  +.09 

71.7     1.9 

17.90  +.09 

55.2     0.3 

57.14  +.09 

26.0    o.o 

19.0 

57.62     .11 

29.3    0.5 

41.94     .07 

69.7    9.1 

17.94     .07 

55.5     0.4 

57.18     .06 

26.1  +0.1 

29.0 

57.75  +.16 

28.9  -0.3 

42.03  +.11 

67.6  +9.9 

18.03  +.11 

56.0  +0.6 

57.26  +.11 

26.4  +0.3 

June  7.9 

57.93     .90 

28.7  -0.1 

42.17     .15 

65.3    9.3 

18.17     .16 

56.6     0.7 

57.39     .15 

26.8    0.5 

17.9 

58.15     .94 

28.7  +0.1 

42.34     .19 

63.0     9.3 

18.35     .90 

57.4     0.8 

57.57     .19 

27.3    0.6 

27.9 

58.42     .98 

28.9    0.3 

42.55     .99 

60.7     9.3 

18.56     .93 

58.3     1.0 

57.78     .93 

28.0    0.7 

July   7.9 

58.71      30 

29.3    0.5 

42.79     .95 

58.5    9.9 

18.80     .95 

59.3     1.0 

58.02     .95 

28.8    0.8 

17.8 

59.02  +.38 

29.9  40.7 

43.05  +.97 

56.4  +9  0 

19.07  +.97 

60.4  +1.1 

58.28  +.98 

29.6  +0.0 

27.8 

59.35     .33 

30.7    0.9 

43.3't      .98 

.~>4.5     1.8 

19.35     .99 

61.5     1.1 

58.57     .99 

30.6     1.0 

Aug.  6.8 

59.68     .34 

3I.G     1.0 

43.62     .99 

52.8     1.5 

19.64     .30 

62.6     l.l 

58.87     .30 

31.6     1.0 

16.8 

60.02     .34 

32.6     1.1 

43.91      .99 

51.5     1.9 

19.94     .30 

63.7     1.0 

59.17     .30 

32.5     1.0 

26.7 

60.36     .33 

33.8     1.1 

44.19     .98 

50.6     0.8 

20.24     .30 

64.7     0.9 

69.47     .30 

33.5    0.9 

1                                         1 

Sept.  5.7 

60.68  +.39 

34.9  +1.9 

44.47  +.97 

49.8  +0.4 

20.54  +.99 

65.6  +9.8 

59.77  +.30 

34.3  +0.8 

15.7 

60.98     .30 

36.1     1.9 

44.74     .96 

49.6     0.0 

20.82     .98 

66.3     0.7 

60.07     .99 

35. 1     0.7 

25.6 

61.28     .98 

37.3     1.9 

44.99     .94 

49  8  -0.4 

21.09     .96 

67.0     0.5 

60.35     .97 

35.7     0.6 

Oct.    5.6 

61.54     .96 

38.5     1.9 

45.22     .99 

50.4     0.8 

21.35     .95 

67.4     0.4 

60.61     .96 

36.2    0.5 

15.6 

61.79     .93 

39.7     1.1 

45.43     .19 

51.3     1.1 

21.58     .99 

67.7     0.9 

60.86    .94 

36.6    0.4 

25.6 

62.00  +  90 

40.8  +1.1 

45.61  +.17 

52.5  -1.4 

21.80  +.90 

67.9  +0.1 

61.09 +.91 

37.0  +0.3 

Nov.   4.6 

62.19     .17 

41.8     1.0 

45.76     .14 

54.0     1.6 

21.98     .18 

67.9    0.0 

61.29     .19 

37.2    0.9 

14.5 

62.34     .13 

42.9     1.0 

45.89     .11 

55.7     1.7 

22.15     .15 

67.8  -0.1 

61.46     .16 

37.3  +0.1 

24.5 

62.46     .10 

43.8    0.9 

45.98     .07 

57.5     1.8 

22.28     .11 

67.7     0.9 

61.60     .19 

37.3    o.o 

Dee.    4.5 

62.54     .06 

44.7    0.8 

46.03  +.04 

59.3     1.8 

22.37     .06 

67.6    0.9 

61.71     .09 

37.3    0.0 

14.4 

62.57  +.01 

45.4  +0.7 

46.05     .00 

61.1  -1.8 

22.43  +.04 

67.3  -0.9 

61.78  +.05 

37.3    0.0 

24.4 

62.56  -.03 

46.1     0.6 

46.03  -.04 

62.8     1.6 

22.45     .00 

67.0     0.3 

61.81  +.01 

37.2  -0.1 

34.4 

62.51  -.07' 

46.6  +0.4 

45.98  -.07 

64.4  -1.4 

22.43  -.04 

66.8  -0.3 

61.80  -.03 

37.2  -0.1  | 

21 


322 


FIXED  STARS,  1886. 
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i 
! 

APPARENT  PLACE8  FOR  THE  UPPER  TRAN8IT  AT  WASHINGTON. 

1 

a  Tauri. 
(Aldebaran.) 

a  Camelopardalii. 

i  Auriga. 

11  Ononis. 

Mean 
Solar 
Date. 

Bight 
Ascension. 

Declination 
North. 

Right 
Asoension. 

Declination 
North. 

Right 
Asoension. 

Declination 
North. 

Right 
Ascension. 

Declination 
North. 

b     m 

4  29 

+  16°  16 

h     m 

4  42 

+  66°     8 

h      m 

4  49 

+32°  58 

h     m 

4  58 

+  15  14 

(Dec.30.4) 

23.86  -.01 

37.2  -0.9 

a 
46.25  -.08 

49.0  +9.4 

35.58    .00 

58.3  +0.7 

s 
4.43  +.09 

90.7  -4.3 

Jan.    9.4 

23.3*    .05 

37.0    0.3 

46.12     .18 

51.2    9.1 

35.56  -.05 

59.0    0.6 

4.42  -.03 

30.4    0.3 1 

19.4 

23.75    .09 

36.7    0.3 

45.89     .97 

53.2     1.8 

35.49    .09 

59.6    0.5 

4.36    .07 

30.1     0.3 ! 

29.3 

23.64     .13 

36.5    0.3 

45.57     .35 

54.8     1.4 

35.37    .14 

60.0    0.4 

4.27    .11 

29.9    0.2 

Feb.   8.3 

23.50     .16 

36.2    0.3 

45.18     .49 

56.0     1.0 

35.21     .17 

60.3  +0.9 

4.14     .15 

29.6    0.9 

18.3 

23.33  -.18 

35.9  -0.3 

44.73  -.46 

56.7  +0.5 

35.03  -.90 

60.4    o.o 

3.98  -.17 

29.4  -*3 

28.2 

23.15     .18 

35.7    0.3 

44.26     .48 

57.0    0.0 

34.82     .91 

60.4  -o.l 

3.80     .18 

29.2    0.9 1 

Mar.  10.2 

22.96     .18 

35.4     0.3 

43.77     .48 

56.7  -0.5 

34.60     .91 

60.1     0.3 

3.62    .19 

29.1     0.9 

20.2 

22.78     .17 

35.2    0.9 

43.30     .45 

56.0     1.0 

34.40     .91 

59.8    0.5 

3.43    .18 

£8.9    o.l 

30.2 

22.62     .15 

34.9    0.9 

42.87    .41 

54.8     1.4 

34.19     .19 

59.2    0.6 

3.26     .16 

28.8    0.1 

1 

Apr.   9.1 

22.48  -.19 

34.7  -0.1 

42.49  -.35 

63.3  -1.7 

34.02  -.15 

58.6  -0.7 

3.10  -.14 

28.7  -0.1 

19.1 

22.38     .08 

34.6    0.0 

42.18    .96 

51.4     9.0 

33.89    .11 

57.8    0.7 

2.98    .10 

28.7    0.0 

29.1 

22.32  -.04 

34.6  +0.1 

41.97     .16 

49.3    9.9 

33.80    .06 

57.1     0.8 

2.90     .06 

28.8  +0.1 

May   9.1 

22.30  +.01 

34.8    0.9 

41.85  -.06 

47.0    9.3 

33.76  -.01 

56.3    0.7 

2.86  -.09 

28.9    0.2 

19.0 

22.33     .05 

35.0    0.3 

41.84  +.04 

44.7    9.3 

33.77  +.04 

55.6    0.7 

2.86  +.03 

29.2    0.3 

29.0 

22.41  +.10 

35.4  +0.5 

41.94  +.14 

42.4  -9.3 

33.84  +.09 

55.0  -0.6 

2.91  +.07 

29.6  +0.5 

June  8.0 

22.53     .14 

35.9    0.6 

42.13     .94 

40.2    9.1 

33.96    .14 

54.5    0.4 

3.00    .19 

30.1     0.6 

17.9 

22.70     .18 

36.6    0.7 

42.42     .33 

38.1     9.0 

34.12    .19 

54.1     0.3 

3.14     .16 

30.7    0.7 

27.9 

22.90     .29 

37.4    0.8 

42.79     .49 

36.3     1.7 

34.33    .93 

53.9  -0.1 

3.32    .19 

31.5    0.8 

July   7.9 

23.13     .95 

38.2    0.9 

43.25     .49 

34.7     1.4 

34.57     .96 

53.8    0.0 

3.52    .99 

32.3    0.8 

17.9 

23.39  +.87 

39.2  +1.0 

43.76  +.54 

33.4  -1.1 

34.85  +.99 

53.9  +0.9 

3.76  +.95 

33.1  +0.9  j 

27.8 

23.66     .98 

40.2    1.0 

44.33     .59 

32.4     0.8 

35.15     .31 

54.1     0.3 

4.02     .97 

34.0     0.9 

Aug.  6.8 

23.95     .99 

41.2     1.0 

44.94     .69 

31.8    0.4 

35.47     .33 

54.4     0.4 

4.30     .98 

34.9    0.9 

16.8 

24.25     .30 

42.2    0.9 

45.58     .65 

31.6  -0.1 

35.80     .33 

54.9    0.5 

4.58     .29 

35.7    0.8 

26.8 

24.55     .30 

43.0    0.9 

46.24     .66 

31.7  +0.3 

36.14     .34 

55.4     0.6 

4.88     .99 

36.5    0.7 

Sept.  5.7 

24.85  +.99 

43.9  +0.8 

46.90  +.66 

32.1  +0.6 

36.48  +.34 

56.0  +0.6 

5.17  +.99 

37.2  +0.6 

15.7 

25.14     .98 

44.6    0.6 

47.55     .64 

32.9     1.0 

36.81     .33 

56.7    0.7 

5.46     .99 

37.7    0.5 

25.7 

25.4 1     .97 

45.1     0.5 

48.19     .69 

34.1     1.3 

( 

37.14     .39 

57.4    0.7 

5.75     .98 

38.1     0.3 

Oct.    5.6 

25.68     .96 

45.5    0.3 

48.80     .59 

35.5     1.6 

37.46     .31 

56.1     0.7 

6.03     .97 

38.3  +0.9 

15.6 

25.93     .94 

45.8    0.9 

49.37     .55 

37.3     1.9 

37.76     .99 

58.9    0.7 

6.29     .96 

38.4     0.0 

25.6 

26.16  +.29 

45.9  +0.1 

49.90  +.50 

39.2  +9.1 

38.03  +.97 

59.6  +0.8 

6.54  +.94 

38.4  -«.l 

Nov.  4.6 

26.36     .19 

45.9    0.0 

50.37     .43 

41.5    9.3 

38.29    .94 

60.4    0.8 

6.77     .99 

38.2    0.9 1 

14.5 

26.54     .16 

45.8  -0.1 

50.77     .36 

43.9    9.5 

38.51     .91 

61.2    0.8 

6.97     .19 

38.0    0.3 ' 

24.5 

26.69     .13 

45.7    0.9 

51.09     .98 

46.5    9.6 

38.70    .17 

62.0    0.8 

7.15    .16 

37.6    0.3  j 

Dec.   4.5 

26.80     .09 

45.5    0.9 

51.32     .18 

49.1     9.6 

38.86    .13 

62.8    0.8 

7.29     .19 

37.3    0.3 

14.5 

26.88  +.05 

45.3  -0.9 

51.46  +.09 

51.8  -*9.6 

38.96  +.08 

63.5  +0.8 

7.39  +.08 

37.0  -0.3 1 

24.4 

26.91  +.01 

45.1     0.9 

51.50 -.09 

54.4     9.5 

39.02  +.04 

64.3    0.8 

7.45  +.04 

36.6    0.3 

34.4 

26.90  -.03 

44.8  -0.9 

51.43 -.19 

56.8  +9.3 

39.04  -.01 

65.0  +0.7 

7;47     .00 

36.3  -0.3 
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APPARENT  PLACE8  FOR  THE  UPPER  TRAN8IT  AT  WASHINGTON. 

• 

Meu 
Solar 
Date. 

a  Auriga*. 
(Capeiia.) 

0  Orionii. 
.   {Big*.) 

0  Tauri. 

Groombridge  966. 

Bight 
Ascension. 

Declination 
North. 

Bight 
Aaoenaion. 

Deolination 
South. 

Bight 
Aaoenaion. 

Deolination 
North. 

Bight 
Aaoenaion. 

Deolination 
North. 

h      ni 

5     8 

+45°  52 

h      m 

5     9 

O             ' 

-  8  19 

h     m 

5  19 

4-28°  30 

h     m 

5  24 

+ 74°  57 

(Dec  30.4 

17.82  +.08 

45.3  +1.4 

4.65  +.01 

75.3  -1.6 

a 
6.46  +.03 

28.2  +0.4 

8 

34.49  -.03 

53.3  +9.9 

Jan.    9.4 

17.81  -.04 

46.7     1.3 

4.64  -.04 

76.8     1.5 

6.47  -.09 

28.7    0.4 

34.38     .19 

56.0    9.7 

19.4 

17.73     .10 

48.0     19 

4.58     .08 

78.2     1.3 

6.43     .08 

29.1     0.4 

34.12     .35 

58.6    9.4 

29.4 

17.60     .10 

49.0    0.9 

4.49     .19 

79.4     1.0 

6.34     .11 

29.4     0.3 

33.69     .49 

60.9    9.1 

Feb.   8.3 

17.41     .90 

49.8    0.7 

4.36     .15 

80.3    0.8 

6.21     .15 

29.7    0.9 

33.14     .61 

62.7     1.6 

18.3 

17.19  -.94 

50.4  +0.4 

4.19  -.17 

81.0  -0.6 

6.04  -.18 

29.9  +0.1 

32.48  -.70 

64.2  +1.1 ! 

28.3 

16.94     .96 

50.6  +0.1 

4.02     .19 

81.4  -0.3 

5.85    .90 

30.0    0.0 

31.74     .76 

65.0    0  6 

Mar.  10.2 

16.67     .97 

50.6  -0.9 

3.82     .19 

81.6    0.0 

*  5.65     .91 

29.9  -o.l 

30.94     .78 

65.4  40.1 

20.2 

16.40     .96 

50.2    0.5 

3.64     .18 

81.4  +0.9 

5.44     .90 

29.8    0.9 

30.19     .77 

65.2  -0.6 

30.2 

16.15     .94 

49.6    0.8 

3.45     .17 

81.2    0.4 

5.24     .19 

29.5    0.3 

29.44     .79 

64.5    1.0 

Apr.   9.2 

15.93  -.90 

48.7  -1.0 

3.29  -.15 

80.6  +0.7 

5.07  -.16 

29.1  -0.4 

28.75  -.64 

63.2  -1.4 

19.1 

15.75     .16 

47.6     1.9 

3.16     .19 

79.8     1.0 

4.92     .13 

28.7    0.5 

28.15     .54 

61.6    1.8 

29.1 

15.62     .10 

46.4     1.3 

3.06     .08 

78.7     1.9 

4.81     .08 

28.2    0.5 

27.67     .41 

59.6    9.9 

May   9.1 

15.54  -.05 

45.1     1.4 

3.00  -.04 

77.4     1.4 

4.75  -.04 

27.7    0.5 

27.33     .97 

57.3     9.4 

19.1 

15.53  +.09 

43.7     1.4 

2.98     .00 

75.9     1.6 

4.73  +.01 

27.3    0.4 

27.14  -.19 

54.8    9.6 

29.0 

15.58  +.08 

42.4  -1.3 

3.00  +.05 

74.2  +1.7 

4.77  +.06 

26.9  -0.4 

27.09  +.04 

52.1  -9.6 

June  8.0 

15.68     .14 

41.1      1.9 

3.07     .09 

72.5     1.8 

4.85     .11 

26.6     0.3 

27.21     .19 

49.5    9.6 

18.0 

15.85     .10 

39.9    1.1 

3.18     .13 

70.6     1.9 

4.98     .15 

26.3     0.9 

27.47     .34 

46.9    9.5 

27.9 

16.07     .94 

38.8     1.0 

3.32     .16 

68.6     9.0 

5.15     .19 

26.2  -0.1 

27.88     .48 

44.5    9.4 

July   7.9 

16.33     .99 

38.0    0.8 

3.50     .90 

66.7     1.9 

5.36     .93 

26.2    0.0 

28.42     .00 

42.2    9.9 

17.9 

16.64  +.39 

37.3  -0.6 

3.71  +.99 

64.8  +1.8 

5.60  +.96 

26.3  +0.1 

29.08  +.71 

40.2-1.9 

27.9 

16.98     .35 

36  8     0.4 

3  !>.">     .34 

U.J.0     1.7 

5.87     .98 

26.5    0.9 

29.84     .80 

38.5     1.6 

Aug.  6.8 

17.34     .37 

36.5  -0.9 

4.20     .98 

61.4     1.5 

6.16     .30 

26.8    0.3 

30.69     .86 

37.1     1.9  i 

16.8 

17.73     .39 

36.4     0.0 

4.47     .97 

60.0     1.9 

6.47     .31 

27.1     0.3 

31.60     .94 

36.0    0.9 

26.8 

18.12    .40 

36.5  +0.9 

4.74     .98 

58.9     0.9 

6.79     .39 

27.4     0.4 

32.57     .98 

35.4    0.5 

Sept.  5.8 

18.52  +.40 

36.8  +0.4 

5.02  +.98 

58.1  +0.6 

7.11  +.39 

27.8  +0.4 

33  56   1.00 

35.1  -o.l 

15.7 

18.92    .40 

37.3    0.5 

5.30     .98 

57.7  jr0& 

7.43     .39 

28.2    0.4 

34.58   1.01 

35.2  +0.3 

25.7 

19.32    .39 

37.9    0.7 

5.58     .97 

57.6  -0.1 

7.75     .39 

28.6    0.4 

35.59  1.00 

35.8    0.7 

Oct.    5.7 

19.70     38 

38.7     0.0 

5.85     .96 

57.9     0.5 

8.06    .31 

29.0     0.4 

36.58     .97 

36.7     l.l 

15.6 

20.07     .36 

39.6     1.0 

6.10     .95 

58.6     0.8 

8.37     .30 

29.3     0.3 

37.53     .99 

38.0     1.6 

25.6 

20.42  +.34 

40.6  +1.1 

6.34  +.93 

59.6  -l.l 

8.66  +.98 

29.7  4-0.3 

38.43  +.86 

39.7  +1.0 

Nor.  4.6 

20.74     .30 

41.8     1.3 

6.56     .91 

60.9     1.4 

6.92     .96 

30.0     0.4 

39.25     .77 

41.7     9.9 ! 

14.6 

21.03     .97 

43.2     1.4 

6.76     .18 

62.4     1.6 

9.17     .93 

30.4     0.4 

39.97     .67 

44.1     9.5 

24.5 

21.28     .99 

44.6     1.4 

6.92     .15 

64.0     1.7 

9.38    .90 

30.8    0.4 

40.58     .54 

46.6    9.7 

Dee.    4.5 

21.48    .17 

46.0     1.5 

7.06     .19 

65.8     1.8 

9.56    .16 

31.2    0.4 

41.06     .40 

49.4     9.8 

14.5 

21.62 +.19 

47.5  +1.5 

7.15  +.08 

67.6  -1.7 

9.70  +.11 

31.6  +0.4 

41.38  +.95 

52.4  +9.0 

24.5 

21.71  +.06 

49.0     1.5 

7.21  +.03 

69.3     1.7 

9.79     .07 

32.0    0.4 

41.55  +.08 

55.3     9.9 

34*4 

21.74  -.01 

50.5  +1.4 

7.22  -.01 

70.9  -1.5 

9.84  +.09 

32.5  40.4 

4 1 .55  -.08 

58.2  +9.8 
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APPARENT  PLACES  FOR  THE  UPPER  TRAK8IT  AT  WABHDIGTOH. 

—  — -     9-             —           ^» 

6  Oriom'u. 

a  Loj 

MWM. 

eOfi 

• 

a  C0I1 

ft«/L*r 

t 

K4^i 

1 

Bight 

*ar- 

Bight 

tar 

Bight 

*££- 

5  26 

0       * 

-  0  23 

k      m 

5  27 

0     1 

-17  54 

k     m 

5  90 

0     $ 
-  1  16 

k     m 

5  35 

-34    i 

(IM'.30.4 

• 

12.09  +M 

15.2  -1.9 

• 

43.33  +.69 

29?7  -*.! 

• 
26.86 +.03 

43L6  -l a 

• 
32.74    .09 

8K9-9-9 

Jjui.    (1,4 

12.10  -M 

16.4     1.1 

43.32  -.03 

31.8    9.0 

26.87  -.01 

44.8    1.9 

32.71  -M 

84.6    9J 

19.4 

12.06     .06 

17.5     i.o 

AZ.^I     .08 

33.6     1.7 

26.84     .06 

45.9    1.0 

32.63    .10 

87.0    %3 

29.4 

11.98     .10 

18.4     0.8 

43.17     .19 

35.2    \A 

26.76    .10 

46.9    0.8 

32.50    .15 

89.1     1.9 

K-fc.   8.3 

11.86     .13 

19.1     0.0 

1 

43.04     .15 

36.5     1.1 

26.65    .13 

47.7    0.7 

32.33    .19 

90.8    1.5 

18.3 

11.72  -.16 

19.7  -0.6 

42.87  -.18 

37.4  -0.6 

26.50  -.16 

48.3 -0J 

32.13  -.91 

92.1  -1.1 

1          2H.3 

11.56    .18 

20.1     0.3 

42.68    .90 

38.1     0.5 

26.33    .18 

48.7     0.3 

31.90     .94 

93.0    0.6 

M*r.  10.3 

11.36     .18 

20.3  -0.1 

42.48     .90 

38.4  -0.1 

26.15    .19 

48.9  -0.1 

31.65     .95 

93.4  -0.1 

20.2 

11.18     .18 

20.3  +0.1 

42.28    .90 

38.3  +0.9 

25.96    .18 

48.9+0.1 

31.40     .96 

93.3  +0.3 

30/2 

11.00     .17 

20.1     0.3 

42.08     .19 

37.9    0.6 

25.78    .17 

48.7     0.3 

31.16     .94 

92.8    0.7 

Apr.   9.2 

10.83  -.16 

19.8  +0.4 

41.90  -.17 

37.2  +0.9 

25.62  -.15 

48.3  +0.5 

30.93  -ill 

91.9  +1.1 

19.1 

10.69     .19 

19.2     0.6 

41.74     .14 

36.1     1.9 

25.47     .13 

48.0    0.6 

30.73    .18 

90.6    1.5 

W.I 

10.69     .08 

18.5    0.6 

41.61     .11 

34.8     1.5 

25.36    .00 

47.0    0.8 

30.56     .15 

88.8     1.0 

Mnv    9.1 

10.62     .06 

17.6     1.0 

4 1 .53     .07 

33.2     1.6 

25.29     .05 

46.1     1.0 

30.43    .11 

86.8    9J 

19.1 

10.49  -.01 

16.6     1.1 

41.48 -.09 

31.5     1.9 

25.26  -.01 

45.0     1.9 

30.35    .06 

84.4     9J> 

29.0 

10.51  +.04 

15.4  +1.3 

41.48  +.09 

29.4  +9.9 

25.27  +.03 

43.8  +1.3 

30.31  -.01 

81.8+9.7 

Jhug  8.0 

10.56     .08 

14.1     1.4 

41.52     .06 

27. 1     9.3 

25.32    .07 

42.4     1.4 

30.33  +.04 

79.0     9.9 

18.0 

10.66     .19 

12.6     1.6 

41.60     .10 

24.8     2.3 

25.42     .11 

41.0     1.5 

30.39     .08 

76.1     9.9 

28.0 

10.80     .16 

11.1     1.6 

41.73     .14 

22.5     9.3 

25.55    .15 

39.4     1.6 

30.49     .13 

73.2     9.9 

July   7.9 

10.97     .18 

9.6     1.6 

41.89     .18 

20.2     9.3 

25.72     .18 

37.9     1.6 

30.64     .17 

70.3     9.9 

17.9 

11.17  +.91 

8.1   +1.6 

42.08  +.91 

17.9  +9.9 

•25.92  +.91 

36.3  +1.5 

30.83  +.91 

67.5  +9.7 

27.9 

11.40     .94 

6.6    1.4 

42.30     .93 

15.8    9.0 

26.14     .93 

34.8     1.4 

31.05     .94 

64.9     9.5 

Aug.  0.8 

1 1 .64     .96 

5.3     1.3 

42.54     .96 

13.9     1.8 

26.38     .96 

33.5    1.3 

31.31     .96 

62.5     9.1 

16.8 

11.90     .97 

4.1     l.l 

42.81     .97 

12.2     1.4 

26.64     .96 

32.3     l.l 

31.58     .98 

60.6     1.7 

26.8 

12.18     .97 

3.2    0.8 

43.08    .98 

1 1.0     1.1 

26.91     .97 

31.3     0.8 

31.88     .30 

59.0     1.3 

Swpt.  6.8 

12.45  +.96 

2.5  +0.6 

43.36  +.98 

10.1  +0.7 

27.18  +.36 

30.6  +0.6 

32.18  +.31 

58.0  +0.8 

15.7 

12.73     .98 

2.0  +0.3 

43.65     .98 

9.6  +0.9 

27.46     .98 

30.2  +0.3 

32.50     .31 

57.5  +0.9 

26.7 

13.01     .98 

1.9    0.0 

43.93     .98 

9.6  -0.9 

27.74     .SB 

30. 1     0.0 

32.81     .31 

57.6  -0.3 

Oct.    6.7 

13.28     Sn 

2.1  -0.3 

44.21     .97 

10.1     0.7 

28.02     .97 

30.3  -0.3 

33.12     .30 

58.2     0.9 

16.7 

13.56     .96 

2.6     0.6 

44.48     .96 

11.0     1.1 

28.28     .96 

30.8    0.6 

33.42     .99 

69.3     1.4 

25.6 

13.80  +.94 

3.3  -0.8 

44.73  +.94 

12.3  -1.5 

29.54  +.96 

31.6  -0.9 

33.70  +.97 

61.0  -1.9 

Nov.   4.6 

14.04     .99 

4.2     1.1 

44.96     .99 

13.9     1.8 

28.77    .93 

32.6    1.1 

33.95     .94 

63.1     2.S 

14.6 

14.25     .90 

5.4     1.9 

45.18    .90 

15.8    9.0 

28.99     .90 

33.8     1.3 

34.18     .91 

65.6    9.6 

24.5 

14.44     .17 

6.7     1.3 

45.36    .16 

18.0     9.9 

29.18    .17 

35.1     1.4 

34.37     .17 

68.3    9.8 

Dec.    4.5 

14.59     .14 

8.0     1.4 

45.50     .13 

20.2    9.3 

29.34     .14 

36.5    1.4 

34.52     .13 

71.2     3.0 

14.6 

14.71  +.10 

9.4  -1.4 

45.61  +.00 

22.5  -9.3 

29.46  +.10 

37.9  -1.4 

34.62  +.08 

74.2  -3.0  1 

24.5 

14.79     .06 

10.7     1.3 

45.67  +.04 

24.8     9.9 

29.54     .06 

39.3     1.4 

34.68  +.03 

77.2    9.9 ' 

34.4 

14.82  +.09 

12.0  -1.9 

46.69  -.01 

26.9  -9.0 

29.58  +.09 

40.6  -1.9 

34.68  -.03 

80.0  -9.7  1 
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APPARENT  PLACES  FOR  THE  UPPER  TRAN8IT  AT  WASHINGTON. 

a  Ononis. 

p  Ononis. 

S3  Camelop.  (H.) 

fi  Geminorum. 

Mean 
Solar 
Date. 

Bight 
Aeoenaion. 

Declination 
North. 

Bight 
Aeoenaion. 

Declination 
North. 

Bight 
Aaoanaion. 

Declination 
North. 

Bight 
Aaoanaion. 

Declination 
North. 

h     m 

5  48 

o        / 

+  7  22 

h     m 

6     1 

+ 14°  46 

h     m 

6    6 

+  69°  21 

h     m 

6  16 

+22°  34 

(Dec.30.5 

8 

61.17  +.05 

54.7  -0.0 

■ 

5.04  +.07 

41.5  -0.4 

a 
20.16  +.19 

20.6  +9.7 

■ 
5.10  +.09 

5.3     0.0  | 

Jan.    9.5 

61.20  +.01 

53.9     0.8 

5.09  +.08 

41.1     0.4 

20.22  -.01 

23.3    9.6 

5.17  +.04 

5.3  +0.1 

19.4 

61.19  -.04 

53.2    0.7 

5.09  -.09 

40.7    0.3 

20.14     .13 

25.8    9.4 

5.18  -.01 

5.4     0.1 

29.4 

61.13     .06 

52.6    0.5 

5.04     .07 

40.5    OS 

19.95    .85 

28.1     9.9 

5.15     .06 

5.6    0.9 

Feb.   8.4 

61.03    .19 

52.1     0.4 

4.95    .11 

40.3    0.1 

19.64     .36 

w 

30.2     1.9 

6.07     .11 

5.8    0.9 

18.3 

60.90  -.15 

51.7  -0.3 

4.82  -.14 

40.2  -0.1 

19.24  -.44 

32.0  +1.5 

4.94  -.14 

6.0  +0.9 

38.3 

60.73     .17 

51.5    0.9 

4.66    .17 

40.2    0.0 

18.75     .51 

33.3     l.l 

4.78     .17 

6.2    0.9 

Mar.  10.3 

60.56    .18 

51.3-0.1 

4.48    .18 

40.1     0.0 

18.22    .65 

34.1     0.6 

4.60     .19 

6.4    0.1 

20.3 

60.37     .19 

51.3    0.0 

4.29     .19 

40.1     0.0 

17.66     .66 

34.4  +0.1 

4.40     .90 

6.5  +0.1 

30.2 

60.18     .18 

51.4  +0.1 

4.10     .18 

40.2    0.0 

17.10     .55 

34.3  -0.4 

4.21     .19 

6.5    0.0 

Apr.   9.2 

60.02  -.16 

51.6  +0.9 

3.93  -.17 

40.2  +0.1 

16.56  -.51 

33.6  -0.9 

4.02  -.18 

6.5    0.0 

19.2 

59.87     .13 

51.8     0.4 

3.77     .14 

40.3    0.1 

16.08     .44 

32.5     1.3 

3.85    .15 

6.5    0.0 

29.2 

59.75    .10 

52.2    0.5 

3.65     .11 

40.5    0.9 

15.68     .37 

31.0     1.7 

3.72     .19 

6.4  -o.l 

May    9.1 

59.67    .06 

52.8    0.6 

3.56     .07 

40.7     0.9 

15.35     .97 

29.2    9.0 

3.61      .08 

6.4    0.1 

19.1 

59.63  -.08 

53.4     0.7 

3.51  -.03 

41.0     0.3 

15.13    .17 

27.1     9.9 

3.55  -.04 

6.3    0.1 

29.1 

59.63  +.09 

54.2  +0.8 

3.50  +.01 

41.3+0.4 

15.02  -.06 

24.8  -9.3 

3.53     .00 

6.2  -0.1 

June  8.0 

59.67     .06 

55.0    0.9 

3.54     .06 

41.7     0.5 

15.02  +.06 

22.4     9.4 

3.56  +.05 

6.1     0.0 

18.0 

59.75     .10 

55.9     1.0 

3.62     .10 

42.2    0.5 

15.13     .17 

20.0     9.4 

3.63     .09 

6.1     0.0 

28.0 

59.88     .14 

56.9     1.0 

3.74     .13 

42.7    0.6 

15.35     .97 

17.6     9.4 

3.74     .13 

6.2  40.1 

July   8.0 

60.03    .17 

58.0     l.l 

3.89     .17 

43.3    0.6 

15.67     .37 

15.2     9.3 

3.88    .17 

6.3    0.1 

17.9 

60.22  +.90 

59.0  +1.1 

4.07  +.90 

44.0  +0.6 

16.09  +.46 

13.0  -9.1 

4.06  +.90 

6.4  +0.1 

27.9 

60.44     .93 

60.1     1.0 

4.29     .93 

44.6    0.6 

16.59    .54 

11.1     1.9 

4.28    .93 

6.6    0.9 

Aug.   6.9 

60.68    .95 

61.1     0.9 

4.53     .95 

45.2    0.6 

17.16     .60 

9.4     1.6 

4.52     .95 

6.7    0.1 

16.9 

60.93    .96 

61.9    0.8 

4.78  ..96 

45.7     0.5 

17.79     .66 

7.9     1.3 

4.77     .97 

6.8    0.1 

26.8 

61.20    .97 

62.6    0.6 

5.05     .98 

46.2    0.4 

18.47     .70 

6.8     1.0 

5.06     .99 

7.0  +0.1 

Sept.  5.8 

61.48  +.98 

63.2  +0.4 

5.34  +.99 

46.5  +0.3 

19.19  +.73 

5.9  -0.7 

5.34  +.30 

7.0    0.0 

15.8 

61.76     .98 

63.5  +0.9 

5.62     .99 

46.7  +0.1 

19.94     .75 

5.4  -0.3 

5.64     .30 

7.0    0.0 

25.7 

62.04     .98 

63.6    0.0 

5.92     .99 

46.8    0.0 

20.70     .76 

5.3     0.0 

5.95     .31 

7.0  -0.1 

Oct.    5.7 

62.33     .98 

63.5  -0.9 

6.21      .99 

46.7  -0.9 

21.46     .76 

5.5  +0.4 

6.26     .31 

6.8    0.9 

15.7 

62.60    .97 

63.2    0.4 

6.50     .99 

46.4    0.3 

22.21     .74 

6.2     0.8 

6.57     .31 

6.6    0.9 

25.7 

62.87  +.96 

62.6  -0.6 

6.79  +.28 

46.0  -0.4 

22.94  +.71 

7.1  +1.9 

6.88  +.30 

6.3  -0.3 

Nov.  4.6 

63.13     .95 

61.9    0.8 

7.06     .96 

45.6    0.5 

23.63    .68 

8.4     1.5 

7.17     .99 

6.0     0.3 

14.6 

63.37     .99 

61.1     0.9 

7.31  .  .94 

45.0    0.6 

24.27     .60 

10.1     1.8 

7.45     St! 

5.7    0.3 

24.6 

63.58     .90 

60.1     1.0 

7.54     .99 

44.4     0.6 

24.83     .59 

12.1     9.1 

7.70     .94 

5.5    0.3 

Dec.    4.6 

63.76     .17 

59.2     1.0 

7.74     .18 

43.8    0.6 

25.31      .43 

14.4     9.4 

7.93     .91 

5.2    0.9 

14.5 

63.90  +.13 

58.2  -1.0 

7.91  +.15 

43.2  -0.6 

25.68  +.39 

16.8  +9.5 

8.12 +.17 

6.1  -0.1 

24.5 

64.01     .08 

57.2    0.9 

8.04     .10 

42.7    0.5 

25.95    .90 

19.4     9.6 

8.27     .19 

5.0     0.0 

34.5 

64.08  +.04 

56.4  -0.8 

8.12  +.08 

42.3  -0.5 

26.08  +.07 

22.1  +9.8 

8.37  +.07 

5.0    0.0 

*    *  i  u 


t:xt'j  *njij&,  ~j&l 


k. 

tfi0  #**>  y-u*,**  *'&  ***,  ?:rmt  tbj&szs  *&  wmsk. 

t 

wm~) 

— .■ 

M  .     . 

• 

6  «r , 

t4  sri 

jssl  ^^sr 

PlflllMMttnM 

Bmdk. 

6  40 

- 16  33 

6  54 

-28  48 

ilh'<  W  ^ 

I  M 

tuh  4* 

tin  *,\* 

MA  ~*A 

• 

8.81  +M 

40!V  -4L4 

n 
10.96  +.09 

73^3-9.9 

hit     M  H 

'41  W 

mt 

fit  If     * -4 

*ms  +m 

XSM    0.2 

8.87  +.04 

&9.0     9^ 

10.33  4.94 

76.9    98< 

♦  M 

*t  io 

H 

fll  V     4M 

***     ,(Mt 

m.i   o.« 

8.88  -.01 

54.3    9.0 

10.34  -.09 

78.9     9,6 

mi 

Hi    W 

KM 

04  I      Ut 

nm  -m 

w.ft  -0.1 

8.85     .06 

56.1     1.8 

10.30     .07 

81.4     9.3 

♦'hi'     M 

Wf  Mil 

**H 

01  ')     HH 

urn)    ,a» 

:iy.B   0.0 

8.77     .10 

57.8     1.5 

10.20     .11 

83.5    9.0* 

IM 

4|»oU 

W 

mi -it  -» • 

mm  -*,ia 

HV.A    0.0 

8.64  -.14 

59.1  -1.8 

10.07  -.16 

85.3  -1.6 

v<H 

4I»  .Ml 

44 

M  1      1  « 

ON     ,11 

H4,n  40.1 

8.48     .17 

60. 1     0.9 

9.89     .19 

86.8     1.3 

M«i  M*  •♦ 

Uii  |M 

4M 

OM  4     (id 

HI?      ,1* 

Wtl    0.1 

8.30     .19 

60.8    0.6 

9.69     .91 

87.8    0.8 

UM  4 

4m  #kl 

4» 

«tl  >      M 

HIM     ,1» 

tN.7    0.1 

8.11     M 

61.9-0.9 

9.4?     .93 

88.5  -0.4 

4M 

*l  M 

•*» 

m» M  *w  4 

?  mi    ,1* 

^.H    0,1 

7.90    .90 

61.3  49.1 

9.94     M 

86.7    0.0 

Am    v»u 

4*i  0# 

** 

*M   ^» 

?  Ml    ,t* 

5UM>  4^1 

7,71  -.19 

61.1  4*4 

9.09  -Ji 

88.5  49.4 

iUVft 

VM  M 

4* 

en  ^      k  4 

?04     ,l» 

mi,i    «ki 

7.53    ar 

60L5     9.7 

&8I      -« 

86.0    OJ 

W4 

>M  M 

Va 

m^U    t ' 

T^      U 

^t\|     «kH 

7»«     .W 

59.6    1.9 

&69    A* 

87.0     l.l 

Nkv   M 

44  1* 

*4 

Sk^  >     ^^ 

?  K>      ^ 

3vx4    ♦,< 

7.«J     .» 

36.5     1.3 

8.45     .15 

8S.7     1^ 

IM 

4»i^> 

U 

5lv»   i     \f  » 

Vi*      ^ 

^.1^  *« 

T  14     .99 

5T.I     t.i 

&39    .11 

84.0     1j9 

WU 

\M.1l 

1-4 

>»,>  ►#»,» 

>  *♦  -.^i 

L«.^  >4K5 

T.V?  -,•• 

55w4  ^i.r 

$.31  -.97 

89:0  49.1 

Lu>V»      %  i 

'4»». >  4 

^ 

>v.  ?     *♦  v> 

>    <0    K«M 

:*4.^    vk^ 

7U&     .*» 

33.«>     is 

£.IT-.9» 

79^    9J 

l:j.<> 

*M.  v»<\ 

vJk 

>»i.U      .V* 

>  <».       *.' 

M.s    a^ 

7i)r  ^k** 

31. ti     *.<! 

*.nf  -k.h: 

TT.4     9J 

v».^ 

*\«,  '  V> 

t  *v 

M>.  i      A  t 

>  H     ,u 

<4.">    iK* 

7.  t4    .»? 

4&l.t>     iL 

&S9-     .95 

T4.i>     «.• 

^A    %> 

4U,   *\ 

1 1 

U/    ^>      -\  » 

>  C       K 

^.^     *.* 

7.«     .11 

4T^     9U 

7^3     SJ 

1 

H\i.  M 

e  '.. 

lK^.V  kv,: 

■A>.li     «^JU4 

7.  fe  ^:«i 

46.4  «*: 

1 

tlsf.>    ^4L9 

1              »      > 

•Slu    *v 

* 

i*.Ky      \> 

>    H        M 

<^.i    ^i 

7.>;      ir 

4LM     :.* 

:f.5i     .:» 

♦57/i     1.4 

V  *    *■  ' 

.}*.  x. 

V     V      i. 

v    4       i* 

*b  A    A* 

7.»      * 

4i . } 

>■«    .;» 

tfi.^     U 

U*.  ' 

x>*.   'V* 

v. 

vv  <     *  » 

X^       -i» 

*6.  ^    «x « 

7.  *i       * 

:»..      ., 

^      ^9 

«.r      L-9 

;*  v 

•V 

VV  i      ' . > 

V>4        *• 

V?i      Ki 

^  ^     .  A 

J»s  V      .  i 

A:3      J* 

*l.'J      LJT 

■ 

1 

^<* 

• .  .>« 

M  .**    r  . .  ^ 

X*l    r.*. 

«?■. :    **k 

SiU  «^» 

*T.  >    -4*.^. 

A3  -jr 

39.3  ^-ti 

U'O 

-•>,  * 

** 

V^     '.•• 

1       ■**  **        ^ 

^.'   -^ 

x  *T      a 

'Ik  *  «•*.■* 

*.'>r    m- 

"ftr.3     xr 

*>.v 

1    v-  ' 

M» 

•v.  1 

|       A  .**        .^ 

«7.  »     >»-| 

1       X  *4        •*. 

^.  ^     v 

y.*>     j» 

"ft*:  -ai 

A-     v 

-*.  V 

U* 

•V.-'       v. 

(        *.  "**         ^ 

*«>.  "V         ).. 

1       < i^       •» 

^..*    ^L.- 

l».^9>      J9 

'^.•*  -*♦ 

"sV 

] 

k¥ 

M .  » 

|       V.    b         ,% 

.^.  4.         >.- 

►      -<.^4.     « 

*T.'»      ^^j 

W..YT      ^1 

3ft^     *J 

■iV 

!  ..  . 

'"  «  *x 

x\              .      V 

j     v..>   -.-> 

*^.   4         .».- 

1       K>U    -..* 

^-  --• , 

0.-^^% 

*>.«•  — .* 

\,v>    >                   «  « 

,     •«■•* 

"•» 

v«  -       >»<> 

1     v.\<s      -v^ 

^.   {         >.. 

I      I/.1  »-      .-< 

*VI. 

».   x^      ♦ 

A.*      ^  \ 

•%   > 

i     -v  * 

V 

' «     X,       >■,->"•  i 

(          kJ.      x>             U 

^.-          -.v 

I      'i.    ■*        >» 

i*.  '            *.V 

1    •»       J 

CL^     *^  ! 

i"*.^ 

1     x  -■> 

V 

■V, ."      V 

1       »    :'»         % 

*^.   !         :. 

»        'i.     X        :> 

i^,'         !J2\ 

1  -  ^*       itv. 

<k         i--  ; 

Vv«        *•* 

1  ^  * 

* 

*.         x. 

|       ♦    « *        ^ 

•>.  ^       »♦<. 

t       »».^«           + 

•e.       .»-•  1 

1      1  .•■»      ^i 

*(b-!?*      'V* 

s  •%.. 

\  ^ 

..   „      V 

'*  -*      «:  - 

«       »  '  -k  — .  > 

"^  x-   ..». 

1      ' » .  '  7   — .  > 

.:?x-  -  ^*\ 

>     ^t    1  -« 

^r.^^- 

-*=%» 

i    ^'* 

«K 

'». 

1                  *              ^                        s> 

:^.-.        '^ 

j          »        S              1 

i.*         ^i 

~ta>    ijj* 

^ 

,        >v   X 

-     '■*. 

^» »    ~  »^»^ 

fc     •    \#  -  «v 

» -  >  -  4.-» 

.      •     <*  -w 

■1  r  ■- 

""^^9^Bf  ■ 

FIXED  STARS,  1886. 


327 


• 

APPARENT  PLACE8  FOR  THE  UPPER  TRAN8IT  AT  WASHINGTON. 

« 

Keen 
Solar 
Date. 

6  Can  is '. 

Majoria. 

6  Geminorum. 

Piazzi 

Tii.  67. 

• 

a*  Geminorum. 
(Castor.) 

Bight 
Aacenaion. 

Declination 
South. 

Bight 
Aaeeneton. 

Declination 
North. 

Bight 
Aacenaion. 

Declination 
North. 

Bight 
Aacenaion. 

Declination 
North. 

b     m 

7     3 

-26°  12 

h     m 

7  13 

+22°  11 

h     m 

7  18 

+68°  41 

h     m 

7  27 

+32°    7 

(Dec.30.5) 

• 
46.82  +.10 

55.2  -9.9 

s 
20.04  +.15 

17.0  -0.9 

s 
63.57  +.31 

35.9  +9.4 

8 

20.79  +.18 

1 

63.1  +0.3 

Jan.   9.5 

46.90  +.05 

58.0     9.7 

20.17    .10 

16.8    0.0 

63.82     .19 

38.3     9.5 

20.94     .19 

63.6    0.5 ! 

19.5 

46.92    .00 

60.7     9.5 

20.24  +.05 

16.8  +0.1 

63.94  +.06 

40.9     9.6 

21.03     .07 

64.2    0.7 

29.4 

46.90  -.06 

63.1     9.3 

20.26  -.01 

17.0    0.9 

63.94  -.07 

43.5     9.6 

21.07 +.01 

64.9    0.8 

Fob.  8.4 

46.82    .10 

65.2    9.0 

20.23     .06 

17.2    0.3 

63.81     .19 

46.0    9.4 

21.05 -.05 

65.8    0.8 

18.4 

46.70  -.14 

67.0  -1.6 

20.15  -.10 

17.6+0.3 

63.56  -.30 

48.4  +9.9 

20.97  -.10 

66.6  +0.8 

28.4 

46.54     .17 

68.5     1.3 

20.03     .14 

17.9    0.4 

63.21     .39 

50.4     1.9 

20.85    .14 

67.4     0.8 

Mar.  10.3 

46.35     .90 

69.6    0.9 

19.87     .17 

18.3    0.4 

63.78     .46 

52.1     1.5 

20.69     .18 

68.2    0.7 

20.3 

46.14     .91 

70.2    0.5 

19.69     .18 

18.7     0.3 

62.29    .51 

53.3     1.0 

20.50     .90 

68.8    0.6 

30.3 

45.92     .SB 

70.5  -0.1 

19.50     .19 

19.0     0.3 

61.76    .53 

54.1  +0.5 

20.30     .91 

69.4     0.5 

Apr.  9.3 

45.70  -.91 

70.4  +0.3 

19.31  -.19 

19.2  +0.9 

61.23 -.53 

54.4     0.0 

20.09  -.90 

69.8  +0.3 

19.2 

45.50     .90 

69.9    0.7 

19.13     .17 

19.4     0.9 

60.71     .50 

54.2  -0.5 

19.89     .19 

70.0  +o.l 

29.2 

45.31     .17 

69.0     1.0 

18.97     .15 

19.6     0.1 

60.23     .45 

53.5    0.9 

19.70     .17 

70.0    0.0 

May   9.2 

45.15     .15 

67.8    1.4 

18.84     .19 

19.7  +0.1 

59.81     .36 

52.4     1.3 

19.55     .14 

69.9  -0.9 

19.1 

45.02     .11 

66.3     1.7 

18.74     .06 

19.7    0.0 

59.47     JO 

50.8     1.7 

19.42     .10 

69.6    0.3 

29.1 

44.92  -.06 

64.4  +1.9 

18.67  -.04 

19.7     0.0 

59.20  -.99 

49.0  -9.0 

19.34  -.06 

69.2  -0.4 ! 

Jane  8.1 

44.87  -.04 

62.4     9.9 

18.65  -.01 

19.7     0.0 

59.04     .19 

46.9    9.9 

19.30  -.09 

68.8    0.5  i 

18.1 

44.85    .00 

60.1     9.4 

18.66  +.03 

19.7     0.0 

58.97  -.09 

44.6     9.4 

19.30  +.09 

68.2    0.6 

28.0 

44.87  +.04 

57.7     9.4 

18.71     .07 

19.6    0.0 

59.00  +.06 

42. 1     9.5 

19.34     .06 

67.6    0.6 

July   8.0 

44.94     .06 

55.2    9.5 

18.80     .11 

19.6  -0.1 

59.14     .18 

39.6    9.5 

19.42     .10 

66.9    0.7 

18.0 

45.04  +.19 

52.8  +9.5 

18.93  +.14 

19.5  -0.1 

59.36  +.97 

37.1  -9.5 

19.54  +.14 

66.2  -0.7 

28.0 

45.17     .15 

50.3    9.4 

19.09    .17 

19.4    0.1 

59.68    .36 

34.6    9.4 

19.70     .17 

65.5    0.7 

Aug.  6.9 

45.34     .18 

48.0    9.9 

19.28     .90 

19.3    0.1 

60.09     .44 

32.2    9.3 

19.89      91 

64.8    0.7 

16.9 

45.54     .91 

46.0    1.9 

19.49     .93 

19.2    0.9 

60.57     .51 

30.0    9J 

20.11     .94 

64.0    0.8 

26.9 

45.76     .94 

44.3     1.6 

19.73     .95 

19.0    0.3 

61.11     .58 

27.9     1.9 

20.36     .96 

63.3    0.8 

i 

Sept.  5.8 

46.01  +.96 

42.9  +1.9 

19.99  +.97 

18.7  -0.3 

61.72  +.63 

26.2  -1.7 

20.63  +.96 

62.5  -0.8 

15.8 

46.28     .96 

42.0    0.7 

20.27     .98 

18.3    0.4 

62.38     .68 

24.6     1.4 

20.93     .30 

61.7     0.8 

25.8 

46.56     .99 

4 1 .5  +0.9 

20.56     .30 

17.8    0.5 

63.07     .» 

23.4     1.1 

21.24     .39 

61.0     0.8 

Oct.    5.8 

46.86     .30 

41.6-0.3 

20.87     .31 

17.3    0.6 

63.80    .74 

22.5    0.7 

21.57     .33 

60.2    0.8 

15.7 

47.16     .30 

42.2    0.8 

21.18     .39 

16.7     0.7 

64.54     .75 

22.0  -0.3 

21.91     .34 

50.4     0.7 1 

25.7 

47.47  +.30 

43.2  -1.3 

21.50 +.39 

16.0  -0.7 

65.30  +.75 

21.8  +0.1 

22.25  +.35 

58.8  -0.6 1 

Nov.  4.7 

47.77     .99 

44.8     1.8 

21.81     .31 

15.3    0.7 

66.04     .73 

22.1     0.5 

22.60     .35 

58.2     0.6 

14.7 

48.05     .98 

46.8    9.9 

22.12    .30 

14.6    0.7 

66.76     .70 

22.8    0.9 

22.94     .34 

57.6    0.4 , 

24.6 

48.32     .95 

49.1     9.5 

22.42     .28 

13.9    0.6 

67.43     .65 

23.8     1.3 

23.27     .39 

57.3    0.3 1 

Dec.   4.6 

48.55     .99 

51.7     9.7 

22.69     .96 

13.4     0.5 

68.05     .58 

25.4     1.7 

23.58     .99 

57.1  -0.1 

14.6 

48.75  +.18 

54.4  -9.8 

22.93  +.99 

12.9  -0.4 

68.58  +.49 

27.2  +9  0 

23.86  +.96 

57.1  +0.1  1 

24.5 

48.91     .13 

57.3    9.8 

23.14     .18 

12.5    0.3 

69.02     .38 

29.3     9.3 

24.09     .91 

57.2    0.3 1 

34.5 

49.02  +.06 

60.1  -9.7 

23.30  +.13 

12.3  -0.1 

69.35  +.97 

31.7  +9.5 

24.28  +.16 

57.6  +0.4 ! 
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APPARENT  PLACES  FOB  THE  UPPER  TRANSIT  AT  WASHINGTON. 

Mean 
Solar 
Date. 

a  Canu  Minorii. 
(Procyon.) 

ft  Geminoram. 
(Pollux.) 

4>  Ge  minora  m. 

3  Uns»  Majoria  (H.) 

Bight 
Ascension. 

Declination 
North. 

Right 
Aaoension. 

Declination 
North. 

Right 
Aaoension. 

Declination 
North. 

Right 
Ascension. 

Declination 
North. 

h     m 

7  33 

+  5°  30 

h     m 

7  38 

+28°  17 

h      m 

7  46 

+27°    3 

h      m 

8     1 

+68  47 

(Dec.30.5) 

a 
21.18  +.15 

49.4  -1.3 

a 
21.52  +.18 

49.9  +0.1 

a 
32.32  +.19 

23.6    0.0 

8 

29.97  +.41 

it 
73.9  +9.1 

Jan.   9.5 

21.31     .11 

48.2     1.9 

21.68     .13 

50. 1     0.3 

32.48     .14 

23.7  +0.9 

30.33     .30 

76.2    9.4 

19.5 

21.39    .06 

47.1     1.0 

21.78    .06 

50.4     0.4 

32.59     .08 

24.0     0.3 

30.56     .17 

78.7     9.6 

29.5 

21.43  +.01 

46.2    0.8 

21.83 +.09 

50.9    0.5 

32.65  +.03 

24.4     0.5 

30.67  +.04 

81.4     9.6 

Feb.   8.4 

21.41  -.04 

45.4     0.6 

21.82  -.04 

51 .5    0.6 

32.65  -.03 

24.9     0.6 

30.64  -.00 

84.0     9.6 

18.4 

21.34  -.00 

44.9  -0.5 

21.76  -.00 

52.2  +0.7 

32.60  -.08 

25.6  +0.6 

30.50  -.91 

86.6  +9.5 

98.4 

21.24     .19 

44.5    0.3 

21.65    .13 

52.9    0.7 

32.50     .19 

26.2    0.7 

30.23     .31 

88.9    9.9 

Mar.  10.3 

21.10    .15 

44.3  -0.1 

21.50    .16 

53.6    0.7 

32.36     .15 

26.9    0.7 

29.87     .40 

91.0     1.9 

90.3 

20.94     .17 

44.2    O.o 

21.32    .18 

54.2     0.6 

32.19    .18 

27.5     0.6 

29.43     .46 

92.7    1.5 

30.3 

20.76     .18 

44.3  +0.1 

21.13     .90 

54.7     0.5 

32.00     .19 

28.1     0.6 

28.94     .61 

94.0     l.o 

Apr.   9.3 

20.59  -.18 

44.5  +0.9 

20.93  -.90 

55.2  +0.4 

31.81  -.19 

28.5  +0.4 

28.42  -.59 

94.8  +0.6 

19.2 

20.42    .16 

44.8    0.4 

20.74     .19 

55.5    0.9 

31.62     .18 

28.9    0.3 

27.90     .51 

95.1  +0.1 

29.2 

20.26    .15 

45.2    0.5 

20.56     .17 

55.6  +0.1 

31.44     .17 

29.1  +0.9 

27.39     .40 

95.0  -0.4 

May  9.2 

20.12    .19 

45.7     0.5 

20.40     .14 

55.7    0.0 

31.29     .14 

29.2    0.0 

26.92    .44 

94.3    0.9 

19.2 

20.02    .09 

46.3     0.6 

20.28     .11 

55.6  -0.1 

31.16     .11 

29.2  -0.1 

26.52    .37 

93.2    1.3 

29.1 

19.94  -.06 

46.9  +0.7 

20. 19  -.07 

55.4  -0.9 

31.07  -.07 

29.1  -0.9 

26. 18* -.30 

91.8  -1.7  * 

June  8.1 

19.90  -.03 

47.6     0.7 

20.14  -.03 

55.1     0.3 

31.02 -.03 

28.9    0.9 

25.92    .91 

89.9    9.0 

18.1 

19.89  +.01 

48.4     0.8 

20.13  +.01 

54.8     0.4 

31.00     .00 

28.6    0.3 

25.76     .19 

87.8    9.3 

28.0 

19.91     .04 

49.2    0.8 

20.16     .05 

54.4     0.4 

31.03  +.04 

28.3    0.4 

25.68  -.09 

85.4    9.4 

July  8.0 

19.98     .08 

50.1     0.8 

20.23    .00 

53.9     0.5 

31.09     .08 

27.9     0.4 

25.71  +.07 

82.9    9.6 

18.0 

20.07  +.11 

50.9  +0.8 

20.34  +.19 

53.4  -0.5 

31.18  +.11 

27.4  -0.5 

25.83  +.16 

80.2  -9.7 

28.0 

20.19     .14 

51.7     0.7 

20.48     .16 

52.9    0.6 

31.32     .15 

26.9    0.5 

26.04     .98 

77,6    9.7 

Aug.  6.9 

20.34     .16 

52.4     0.6 

20.65    .19 

52.3    0.6 

31.48     .18 

26.4     0.6 

26.34     .34 

74.9    9.6 

16.9 

20.52     .19 

53.0     0.5 

20.85     .99 

51.7     0.6 

31.67     .91 

25.8    0.6 

26.72     .49 

72.4     fl-5 

26.9 

20.72     .91 

53.4     0.3 

21.08     .94 

51.0    0.7 

31.89     .93 

25.2    0.7 

27.18     .49 

69.9    9.4 

Sept.  5.9 

20.95  +.93 

53.6  +0.1 

21.33  +.96 

50.3  -0.7 

32.14  +.96 

24.5  -0.7 

27.70  +.56 

67.6  -94 

15.8 

21.19     M 

53.6  -0.1 

21.61     .98 

49.6    0.8 

32.40     .98 

23.7    0  8 

28.30     .69 

65.5    1.9 

25.8 

21.45     .97 

53.4     0.3 

21.90     .30 

48.8    0.8 

32.69     .30 

22.9    0.8 

28.94     .67 

63.7    1.7 

Oct.    5.8 

21.73     .98 

53.0    0.6 

22.22     .39 

48.0    0.8 

33.00     .31 

22.0    0.9 

29.63     .71 

62.2    1.9 

15.7 

22.02    .99 

52.2    0.8 

22.54     .33 

47.2     0.8 

33.32     .33 

21.1     0.9 

30.36    .74 

61.0     1.0 

25.7 

22.31  +.30 

51.3  -1.0 

22.87  +.34 

46.4  -0.8 

33.65  +.33 

20.2  -0.9 

31.10  +.75 

60.2  -0.6 

Nov.   4.7 

22.61     .90 

50.2     1.9 

23.21     .34 

45.6    0.7 

uw.i7«;      .34 

19.4     0.8 

31.86    .76 

59.8  -0.9 

,     14.7 

22.90     .99 

48.9     1.4 

23.54     .33 

44.9    0.7 

34.32     .33 

18.6    O.fr 

32.61     .74 

59.9  +0.3 

24.6 

23.18    .97 

47.5     1.4 

23.87     .31 

44.3    0.5 

34.65     .39 

17.9    0.7 

33.34     .70 

60.4    0.7 

Dec.   4.6 

23.44     .95 

46.0     1.5 

24.17     .99 

43.8    0.4 

34.95     .99 

17.3    0.5 

34.02     .65 

61.4     u 

14.6 

23.68  +.99 

44.5  -1.4 

24.44  +.98 

43.5  -0.9 

35.23  +.98 

16.9  -0.3 

34.63  +.57 

62.8  +1.6 

24.6 

23.88    .18 

43.1     1.4 

24.68     .91 

43.4    0.0 

35.48     .99 

16.6  -0.1 

35.16     .48 

64.5    9.0 

34.5 

24.04  +.14 

41.8  -1.3 

24.87  +.17 

43.5  +0.9 

35.68  +.18 

16.6  +0.1 

35.60  +.39 

66.7  +9.3 
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APPARENT  PLACE8  FOB  THE  UPPER  TRANSIT  AT  WASHINGTON. 

16  Argus  (*) 

if  Canori. 

e  Hydra. 

tVnm 

Majoris. 

Mean 

8olar 
Date. 

Bight 
Ascension. 

Declination 
South. 

Bight 
Ascension. 

Declination 
North. 

Bight 
Asotnsfon. 

Declination 
North. 

Bight 
Ascension. 

Declination 
North. 

tfc      Dl 

8    2 

-23  58 

b     m 

8  26 

+  20  49 

h     m 

8  40 

O           / 

+  6  49 

h     m 

8  51 

+  48°  28 

(Dec  30.6 

42.75  +.17 

40.6  -9.8 

ft 

7.94  +.99 

27.7  -0.6 

8 

45.29  +.91 

61.5  -1.4 

s 
24.92  +.39 

62.5  +0.8 

Jan.    9.6 

42.89     .19 

43.4     9.8 

8.14     .17 

27.2    0.4 

45.49     .17 

60.2     1.3 

25.21     .96 

63.5     l.l 

19.5 

42.98     .06 

46.1     9.6 

8.29     .19 

26.9  -0.9 

45.64     .19 

59.0     l.l 

25.43     .19 

64.8     1.4 

29.5 

43.02  +.0J 

48.7     9.4 

8.38     .07 

26.9    0.0 

45.74     .07 

58.0    0.9 

25.59     .19 

66.3     1.6 

Feb.   8.5 

43.00  -.04 

51.0     9.9 

8.42  +.01 

27.0  +0.9 

45.78  +.09 

57.3    0.6 

25.67  +.05 

68.0     1.8 

18.4 

42.94  -.09 

53.0  -1.9 

8.41  -.04 

27.3  +0.4 

45.78  -.09 

56.8  -0.4 

25.68  -.03 

69.8  +1.9 

28.4 

42.83     .13 

54.8     1.6 

8.35     .08 

27.8    0.5 

45.74     .07 

56.4     0.9 

25.62     .09 

71.7     1.8 

Mar.  10.4 

42.68     .16 

56.2     1.9 

8.24     .19 

28.3    0.5 

45.65     .10 

56.3  -0.1 

25.50     .15 

73.5     1.8 

20.4 

42.51     .18 

57.2    0  8 

8.11      .15 

28.8    0.6 

45.53     .13 

56.3  +0.1 

25.32     SO 

75.2    1.6 

30.3 

42.32     .90 

• 

57.9    0  5 

7.95     .17 

29.4     0.6 

45.38     .15 

56.4     0.9 

25.10     .93 

76.7     1.3 

Apr.   9.3 

42.12  -.90 

58.2  -9.1 

7.78  -.17 

30.0  +0.5 

45.23  -.16 

56.7+0.3 

24.86  -.96 

77.9  +1.1 

19.3 

41.92    .19 

58.1  +0.9 

7.60     .17 

30.5    0.5 

45.07     .16 

57.1     0.4 

24.61     .95 

78.8    0.7 

29.3 

41.73     .13 

57.7    0.6 

7.43     .16 

30.9    0.4 

44.91     .15 

57.5    0.5 

24.36     .36 

79.4  +0.4 

May   9.2 

41.56     .16 

57.0     0.9 

7.28     .14 

31.3    0.3 

44.76     .14 

58.1     0.5 

24.11     .93 

79.6    0.0 

j          19.2 

41.41     .14 

55.9     1.9 

7.14     .19 

31.6     0.3 

44.63     .19 

58.6    0.6 

23.89     .91 

79.5  -0.3 

29.2 

4 1.28  -.11 

54.5  +1.5 

7.04  -.09 

31.8  +6.9 

44.52  -.10 

59.2  +0.6 

23.70  -.17 

79.1  -0.6 

June  8.1 

41.19     .08 

52.9     1.8 

6.96     .06 

31.9  +0.1 

44.44     .07 

59.9    0.7 

23.55    .13 

78.3     0.9 

18.1 

41.13     .04 

51.0    9.0 

6.91  -.03 

32.0    0.0 

44.39     .04 

60.5    0.7 

23.44     .09 

77.2     1.9 

28.1 

41.10  -.01 

48.9    9.1 

6.90     .00 

32.0    0.0 

44.36  -.01 

61.2    0.7 

23.37  -.05 

76.0     1.4 

July   8.1 

41.11  +.03 

46.7    9.9 

6.92  +.04 

31.9  -0.1 

44.36  +.09 

61.8    0.6 

23.35    .00 

74.5     16 

18.0 

41.16  +.06 

44.5  +9.9 

6.97  +.07 

31.8  -0.9 

44.40  +.05 

62.4  +0.6 

23.37  +.05 

72.8  -1.8 

28.0 

41.23     .09 

42.3    9.9 

7.06     .10 

31.6     0.3 

44.46     .08 

63.0    0.5 

23.44     .09 

70.9     1.9 

Aug.  7.0 

41.34     .13 

40.1     9.1 

7.18     .13 

31.2    0.4 

44.55     .11 

63.5    0.4 

23.56    .14 

69.0    9.0 

17.0 

41.49     .16 

38.1     1.9 

7.32     .16 

30.8    0.5 

44.67     .13 

63.8    0.3 

23.71     .18 

67.0    9.0 

26.9 

41.66     .19 

36.3     1.6 

7.50     .19 

30.3     0.6 

44.82     .16 

64.0  +0.1 

23.91     M 

64.9    9.1 

Sept.  5.9 

41.86 +.99 

34.9  +1.3 

7.70  +.91 

29.7  -0.7 

44.99  +.19 

64.1  -0.1 

24.16 +.96 

62.9  -9.1 

15.9 

42.09     .94 

33.8    0  9 

7.92     .94 

28.9    0.8 

45.19     .91 

63.9    0.3 

24.44     .30 

60.8    9.0 

25.8 

42.35     .97 

33.1  +0.4 

8.17     .96 

28.0    0.9 

45.42     .94 

63.5    0.5 

24.75     .33 

58.8     1.9 

Oct.    5.8 

42.62    .98 

32.9    0.0 

8.45     .98 

27.0     1.0 

45.66     .96 

62.8     0.8 

25.10     .37 

57.0     1.8 

16.8 

42.92     .30 

33.2  -0.5 

8.74     .30 

25.9     1.1 

45.93     .98 

■61.9     i.o 

25.49     .40 

55.2     1.7 

25.8 

43.22  +.31 

34.0  -1.0 

9.05  +.39 

24.8  -1.9 

46.22  +.30 

60.8  -1.9 

25.90  +.49 

53.6  -1.4 

Nov.  4.7 

43.53     .31 

35.3     1.5 

9.38     .33 

23.6     1.9 

46.52     .31 

59.5     1.4 

26.33     .44 

52.3     1.9 

14.7 

43.84     .30 

37.0     1.9 

9.70     .33 

22.3     1.9 

46.83     .31 

58.1     1.5 

26.77     .44 

51.3     0.9 

24.7 

44.14     .99 

39.1     9.3 

10.03      .39 

21.1     l.l 

47.14     .31 

56.5     1.6 

27.21     .44 

50.6     0.6 

Dec.    4.7 

44.42     .97 

4 1 .5    9.5 

10.34     .30 

20.0     1.0 

47.44     .99 

54.9     1.6 

27.65     .49 

50.2  -0.9 

14.6 

44.67  +.93 

44.2  -9.7 

10.64  +.98 

19  1  -0.9 

47.73  +.97 

53.3  -1.6 

28.06  +.89 

50.2  +0.9 

24.6 

44.89     .19 

46.9    9.8 

10.90     .95 

18.3    0.7 

47.98     .94 

51.7     1.5 

28.44     .35 

50.5    0.6 

34.6 

45.06  +.15 

49.7  -9.8 

11.13  +.91 

17.7  -0.5 

48.21  +.90 

50.3  -1.4 

28.76  +.30 

51.3  +0.9 
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APPARENT  PLACES  FOE  THE  UPPER  TRAN8IT  AT  WASHINGTON. 

**Ura» 

Majoria. 

c  Caneri. 

i  Argus. 

1  Draeoaia  (H.) 

Mean 

SoUr 
Date. 

Eight 
AaoaiaioB. 

Sight 
Aeoeaaion. 

Declination 
North. 

Declination 
Forth. 

o          $ 

+  11     7 

Bight 
Aaoenaion. 

Declination 

O           i 

-58  47 

Bight 

4sVs^M^0aaW9fl« 

Declination 
North. 

b      m 

9    0 

+67°  35 

b      m 

9     1 

h     m 

9  14 

*     m 

9  20 

+81°  49 

(Deo.30.6 

• 
99.58  +.61 

99.1  +1.5 

35.99  +.94 

95.3  -1.3 

a 
4.91  +.31 

43.9  -3.4 

a 
49.00  1.39 

94.8  +1.9 

Jan.    9.6 

93.05    .49 

30.9    9.0 

35.44     .90 

94.1     1.1 

5.18     .93 

47.4     3.6 

50.91    1.08 

96.9    9.3 

19.6 

93.4 1     .31 

33.1     9.3 

35.61     .15 

93.1     0.9 

5.38     .15 

51.1     3.7 

51.16  +.81 

99.5    9.7 

99.5 

93.66    .19 

35.5     9.6 

35.73    .10 

99.4     0.6 

5.49  +.07 

54.9     3.7 

51.83     .69 

39.3    9.9 

Feb.   8.5 

93.79  +.07 

38.1     9.7 

35.80  +.05 

91.8    0.4 

5.51  -.01 

58.6     3.6 

59.19 +.91 

35.4     3.1 

18.5 

93.79  -.06 

40.8  +9.7 

35.89     .00 

91.6  -0.9 

5.46  -.09 

69.9  -3.4 

59.94  -.10 

38.5  +3.1 

98.4 

93.68    .17 

43.4     9.6 

35.80  -.05 

91.4    0.0 

5.33     .16 

65.5    3.9 

51.98    .40 

41.5     3.0 

Mar.  10.4 

93.46     .97 

45.9    9.4 

35.73    .09 

91.5+0.9 

5.13     .93 

68.5    9.9 

51.44     .68 

44.4     9.8 

90.4 

93.14     .36 

48.9    9.1 

35.69    .19 

91.8    0.3 

4.88     .98 

71.9    9.6 

50.63     .91 

47.0    9.4 

30.4 

99.76    .41 

50.1     1.7 

35.49     .14 

99. 1     0.4 

4.57     .39 

73.4     9.0 

49.61   l.U 

49.3     9.0 

Apr.   9.3 

99.39  -.46 

51.6  +1.3 

35.34  -.16 

99.5  +0.4 

4.94  -.35 

75.9  -1.6 

48.49  1J95 

51.1  +1.5 

19.3 

91.85    .46 

59.7    0.8 

35.19     .16 

93.0    0.5 

3.88     .36 

76.5     1.1 

47.11    1.34 

59.3     1.0 

99.3 

91.37     .47 

53.9  +0.3 

35.03    .16 

93.5    0.5 

3.51     .37 

77.3  -0.5 

45.75  1.37 

53.0  +0.4 

May   9.3 

90.90    .46 

53.3  -0.9 

34.88    .14 

94.0    0.5 

3.14     .37 

77.6    0.0 

44.37   1.35 

53.9  -0.1 

19.9 

90.46    .49 

59.9    0.6 

34.75    .13 

94.6    0.5 

9.77     .35 

77.4  +0.5 

43.04   1.99 

59.8    0.7 

99.9 

90.07  -.36 

59.1  -1.1 

34.64  -.10 

95.1  +0.6 

9.43  -.33 

76.6  +1.0 

41.79   1.18 

51.8  -1.9 

Juue  8.9 

19.73     .90 

50.8     1.5 

34.54     .08 

95.6    0.5 

9^1  1      .30 

75.4     1.5 

40.67   1.04 

50.3     1.7 

18.1 

19.46     .93 

49.1     1.9 

34.48     .05 

96.1     0.6 

1.83     .96 

73.7     1.9 

39.71     .87 

48.4    9.1 

98.1 

19.97     .15 

47.0    9.9 

34.44  -.03 

96.5    0.4 

1.59     .99 

71.6    9.3 

38.93     .67 

46.0    94 

Jul j  8.1 

19.16  -.07 

44.7     9.4 

34.43     .00 

97.0    0.4 

1.40     .17 

69.9    9.6 

38.36     .46 

43.3     94 

18.1 

19.13  +.01 

49.9  -9.6 

34.44  +.03 

97.3  +0.3 

1.96  -.11 

66.5  +9.8 

38.01  -44 

40.4  -3.1 

i 

98.0 

19.18     .10 

39.5    9.8 

34.49     .06 

97.6    0.9 

1.18  -.05 

63.5     3.0 

37.89  -.09 

37.9    3.9  | 

Aug.  7.0 

19.39    .18 

36.7     9.8 

34.56     .00 

97.8  +0.1 

1.16  +.01 

60.5    3.1 

37.99  +.99 

33.9    34 

17.0 

19.54     .96 

33.8    9.9 

34.67     .19 

97.8    0.0 

1.91      .08 

57.4     3.0 

38.33     .45 

39.6     3.4 

97,0 

19.83     .33 

31.0     9.8 

34.80     .14 

97.7  -0.9 

1.39    .15 

54.4    8.9 

38.89     .67 

97.9    3.3 

S*pt.  5.9 

90.90  +.41 

98.9  -9.7 

34.95  +.17 

97.5  -0.4 

1.50  +.91 

51.6  +9.6 

39.66 +.88 

94.0-34 

15.9 

90.64      47 

95.5    9.6 

35.14     40 

97.0     0.6 

1 .75     .98 

49. 1      9.3 

40.64  1.08 

90.8    3.0 

95.9 

91.15      .54 

93.0    9.4 

35.35     .93 

96.4     0.8 

9.06     .34 

47.0     1.8 

41.81    146 

17.9    94 

Oct.    5.8 

91.79     00 

90.7     9.1 

35.60     .95 

95.5     1.0 

9.43     49 

45.5     1.3 

43.16  1.49 

15.3    94 

15.8 

99.35    .64 

18.7     1.8 

35.86     .97 

94.4     1.1 

9.84     .44 

44.4     0.7 

44.66  146 

13.0     9.1 

95.8 

93.01  +.4* 

17.0  -1.5 

36.14  +.99 

93.9  -1.3 

3.30 +.47 

44.0  +0.1 

46.98  l.«7 

11.1  -1.7 

Nov.    4.8 

93.71     .71 

15.7     1.1 

36.45     .31 

91.8     1.5 

3.78     .49 

44.9  -0.6 

47.99  1.75 

9.7     14 

14.7 

94.43     .79 

14.8    0.6 

36.76     .38 

90.3     1.5 

4.97     .49 

45.1     14 

49.77  1.78 

8.8     0  6 

94.7 

95.15     .71 

14.5-0.1 

37.08     .38 

18.7     1.6 

4.76     .48 

46.6     1.8 

51.56  1.77 

8.4  -0.1 

;  Dec.   4.7 

95.85     .66 

14.6  +0.4 

37.39     .31 

17.9    1.6 

5.93     .45 

48.7    9.4 

53.39  1.79 

8.6  +04 

1           14.7 

96.59  +  64 

15.9  +0.8 

37.69  +.99 

15.6  -1.5 

5.66  +.41 

51.4  -9.8 

54.99  1.61 

9.4  +ia 

94.6 

97.19    .57 

16.3     1.3 

37.97     46 

14.9     1.4 

6.04     .36 

54.4     34 

56.53  1.45 

19.7     14 

34.6 

97.66  +.49 

17.8  +1.8 

38.91  +43 

19.9  -14 

6.36  +.96 

57.8-34 

57.89  144 

19.6+t.l 
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APPARENT  PLACES  FOR  THE  UPPER 

TRANSIT 

AT  WASH 

INGTON. 

i 

Mean 

8oiar 
Date. 

a  Hydro. 

dVnm 

tfajoris. 

0Ursa> 

Hajoris. 

t  Leonis. 

Bight 
Aeeeaekm. 

Declination 
South. 

-     Bight 
Ascension. 

h     m 

9  24 

Declination 
North. 

Bight 
Ascension. 

h      m 

9  25 

Declination 
North. 

Bight 
Ascension. 

Declination 
North. 

a     m 

9  21 

O            1 

-89 

+70°  19 

-1-52°  11 

h     m 

9  39 

+  24°  17 

(Dec.30.6) 

* 

60.07  +.94 

58.8  -9.3 

24.42  +.69 

31.0  +1.4 

• 

14.40  +.37 

29.3  +0.6 

s 
23.39  +.98 

43.0  -0.8 

Jan.    9.6 

60.30     .90 

61.0    9.1 

24.99     .57 

32.6    1.9 

14.75     .39 

30.1     1.1 

23.66     .94 

42.3     t.5 

19.6 

60.47     .16 

63.1     9.0 

25.45     .40 

34.7    9.3 

15.04     .95 

31.4     1.4 

23.88     .90 

42.0  -0.9 

89.5 

6060     .11 

65.0     1.8 

25.78     .97 

37.2    9.6 

15.25     .17 

33.0     1.7 

24.05     .15 

41.9+0.1 

Feb.   8.5 

I 

60.69     .06 

66.8     1.6 

25.99  +.13 

39.8    9.7 

15.38     .10 

34.8     1.9 

24.17     .09 

42.1     0.3 

'          18.5 

60.72  +.01 

68.3  -1.4 

26.05     .00 

42.6  +9.8 

15.44  +.09 

36.8  +9.1 

24.24  +.04 

42.6  +0.6 

28.4 

60.70  -.04 

69.5     1.1 

25.98  -.13 

45.4     9.7 

15.42  -.06 

38.9    9.1 

24.25  -.01 

43.3    0.8 

|  Mar.  10.4 

60  65     .07 

70.5     0.9 

25.78     .95 

48.1     9.6 

15.33     .19 

41.0     9.1 

24.21     .06 

44.1     0.9 

!          90.4 

60.55     .11 

71.2    0.6 

25.48     .95 

50.6     9.3 

15.18     .18 

43.0     1.9 

24.14     .10 

45.0     0.9 

30.4 

60.44     .13 

71.7    0.4 

25.08     .43 

52.8    9.0 

14.98     .99 

44.9     1.7 

24.02    .13 

46.0     1.0 

Apr.   9.3 

60.30  -.14 

71.9  -O.t 

24.61  -.49 

54.6  +1.6 

14.74  -.95 

46.4  +1.4 

23.88  -.15 

46.9  +0.9 

19.3 

60.15    .15 

71.9  +0.1 

24.09     .53 

55.9     1.1 

14.47     .97 

47.7     l.l 

2*3.73    .16 

47.8     0.9 

29.3 

59.99     .15 

71.7     0.3 

23.55     .64 

56.8    0.6 

14.20     .97 

48.6    0.7 

23.57     .16 

48.6     0.8 

Maj   9.3 

59.84     .14 

71.3    0.5 

23.01     .53 

57.1  +0.1 

13.93     .98 

49.1  +0.3 

23.42     .15 

49.3     0.6 

19.2 

59.71     .13 

70.7     0.7 

22.49     .50 

57.0  -0.4 

13.68     .94 

49.3    0.0 

23.26     .14 

49.9    0.5 

29.2 

59.58  -.19 

70.0  +0.8 

22.01  -.45 

56.3  -0.9 

13.45  -49 

49.0  -0.4 

23.13  -.13 

50.3  +0.3 

June  8.2 

59.47     .10 

69.0     1.0 

21.58    .39 

55.2     1.4 

13.24     .18 

48.4    0.8 

23.01     .11 

50.6  +0.9 

18.1 

59.39     .07 

68.0     l.l 

21.22     .39 

53.6     1.8 

13.08     .14 

47.4     l.l 

22.92     .08 

50.7     0.0 

28.1 

59.33     .05 

66.8     19 

20.94     .94 

51.7     9.1 

12.96     .10 

46.2    1.4 

22.85     .06 

50.6  -0.1 

jJnlj   8.1 

59.29  -.09 

65.6     1.3 

20.74     .15 

49.4     9.4 

12.88    .05 

44.6     1.7 

22.80  -.03 

50.4     0.3 

i          18.1 

59.28    .00 

64.3  +1.3 

20.63  -.06 

46.8  -9.7 

12.85  -.01 

42.8  -1.9 

22.79    .00 

50.0  -0.4 

28.0 

59.30  +.03 

63.0     1.3 

20.61  +.03 

44  0    9.9 

12.87  +.04 

40.8    9.1 

22.80  +.03 

49.5    0.6 

Aug.   7.0 

59.34     .06 

61.8     1.9 

20.69     .19 

41.1     3.0 

12.93     .09 

38.6    9.9 

22.84     .06 

48.9    0.7 

17.0 

59.41     .09 

60.7     1.0 

20.86     .91 

38.1     3.0 

13.04     .14 

36.3    9.4 

22.91     .09 

48.1     0.9 

;          27.0 

59.51     .19 

59.7     0.9 

21.11      .30 

35.0     3.0 

13.20     .18 

33.9    9.4 

23.02     .19 

47.1     1.0 

8ept.  5.9 

59.61  +.15 

59.0  +0.6 

21 .46  +.39 

32.0  -3.0 

13.40  +.93 

31.5  -9.4 

23.15  +.15 

46.0  -14 

15.9 

59.80     .18 

58.5  +0.4 

21  89     .47 

29.0    9.9 

13.65    .97 

29.0    9.4 

23.31     .18 

44.8     1.3 

25.9 

60.00     .91 

58.2    0.0 

22.40     .55 

26.2    9.7 

13.95    .39 

26.6    9.4 

23.51     .91 

43.4     1.5 

Oct.    5.8 

60.22     .93 

58.4  -0.3 

22.98     .63 

21.6    9.5 

14.29     .36 

24.3     9.9 

23.74     .94 

41.8     1.6 

15.8 

60.46     .98 

58.8    0.7 

23.64     .68 

21.3    9.9 

14.66    .40 

22. 1     9.9 

24.00     .97 

40.2     1.6 

25.8 

60.74  +.98 

59.7  -1.0 

24.35  +.74 

19.3  -1.8 

15.08  +.43 

20.2  -1.9 

24.28  +.30 

38.5  -1.7 

Not.   4.8 

61.03     .30 

60.9     1.3 

25.11      .78 

17.7     1.4 

15.52    .45 

18.4     1.6 

24.60    .39 

36.8    1.7 

14.7 

61.33     .31 

62.4     1.6 

25.90     .80 

16.6    0.9 

15.98     .47 

17.0     1.3 

24.93     .34 

35.1     1.7 

24.7 

61.65     .31 

64.1     1.9 

26.70    .80 

15.9  -0.4 

16.46     .47 

15.9    0.9 

25.27     .34 

33.5     1.6 

Dec.    4.7 

61.96     .30 

66.1     9.1 

27.50     .78 

15.7  +0.1 

16.93    .47 

15.2  -0.5 

25.62     .34 

32.0.   1.4 

• 

14.7 

62.25  +.90 

68.2  -9.9 

28.26  +.74 

16.1  +0.6 

17.39  +.44 

15.0    0.0 

25.95  +.39 

30.7  -14 

24.6 

62.53    .98 

70.5    9.9 

28.98    .67 

17  0     1.9 

I7.8L     .40 

15.1   +0.4 

26.27     .31 

29.6     1.0 

34.6 

62.78  +.99 

72.7  -9.9 

29.61  +.59 

18.4  +1.6 

18.20  +.36 

15.7  +0.8 

26.56+47 

28.7  -0.7 
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APPA&EITT  PLACES  FOR  THE  UPPER  TRAHBIT  AT  WASHIIIGTQ*- 

Mma 
Solar 
Date. 

IL  LaonU. 

aLeoni*. 

(Btgmhis.) 

JHWHM*              AWL 

1 

39  Ursa 

Majoris. 

yiU 

* 

Bi«kt 

Jffik. 

+26  32 

****** 

Jvavoa. 

B*t*t 

»tt- 

b      oj 

9  46 

10    2 

+ 12°  31 

h     m 

10    9 

+65°  40 

10  IS 

+20  24 

(Etec.30.6) 

• 

17.33  +40 

93.7  -04 

• 

18.60  +.96 

17.6  -1.5 

8 

4£.29+46 

16.9  4*4 

8 

41.67  +.30 

63L6-14 

Jan.    9.6 

17.00     .96 

93.1     0.4 

18.86    46 

16.9    1.9 

46.77     41 

16.9     14 

41.95     47 

99.6     04 

19.6 

17.83     .tl 

99.8  -0.1 

19.09    46 

16.1     1.0 

46.95     .43 

16.4     1.7 

49.90     .98 

51.8    04 

39.6 

18.09    .16 

99.9  40 4 

19.27    .10 

14.3    0.7 

46.69    .33 

90.4    9.1 

49.40    .18 

51.4  -04 

Feb.   8.5 

18.16    .10 

93.9    0.5 

19.40     .11 

13.7    0.4 

46.90     49 

99.7    9.4 

42.55    .13 

51.9    04 

18.6 

18.99  +46 

93.8  40.7 

19.49  +.00 

13.4  -0J 

47.07  +.11 

95.9  4U 

49.65  +.07 

61.4  444 

98.6 

18.94  -.01 

94.6    o.o 

19.69  +.01 

13.3    0.0 

47.19     .00 

96.0    9.7 

49.70  +.89 

51.8    04 

Mar.  10.6 

18.91      06 

96.6    1.0 

19.51  -.03 

13.5  40.9 

47.07  -.10 

30.7    9.7 

49.70  -.09 

58.4     0.7 

90.4 

18.13    .09 

96.6    l.l 

19.46    .07 

13.8    0.4 

46.99    40 

33.3    9.6 

49.66     .89 

53.2     04 

30.4 

18.09    .IS 

97.7    l.l 

19.37    .10 

14.3    0.5 

46.68    47 

36.8    9.3 

49.58    40 

54.1     04 

Apr.   9.4 

17.89  -.16 

98.7  +1.0 

19.96  -.19 

14.9  +0.6 

46.37  -.34 

38.0  44.0 

49.47  -.19 

56.0  44)4 

19.3 

17.73    .10 

99.7    0.9 

19.13    .13 

15.5    0.7 

46.01     .38 

39.8    1.6 

49.34     .19 

56.0     0.9 

90.3 

17.57     .10 

30.6    0.8 

18.99    .14 

16.9    0.7 

45.61     .41 

41.9    1.9 

49.90    .14 

56.8    04 

May   9.3 

17.41     .10 

31.3    0.7 

18.85    .14 

16.9    0.7 

45.90     .49 

49.9    0.7 

49.06    .14 

57.7     04 

19.3 

17.96    .16 

31.9    0.6 

18.79    .13 

17.5     0.6 

44.78    .41 

49.6  40.9 

41.99     .14 

58.4     0.7 

99.9 

17.19  -.11 

39.3  +0.3 

18.59  -.19 

18.1  40.6 

44.38  -.39 

49.6  -0.3 

41.79 -.13 

59.0  404 

June  8.9 

16.99    .11 

39.6  +0.1 

18.48    .11 

18.7    0.5 

44.00     .36 

49.1     0.8 

41.67     .11 

59.4    0.4 

18.9 

16.89     .09 

39.6    0.0 

18.38    .09 

19.9    0.6 

43.66     .31 

41.1     1.9 

41.56    .10 

59.8     0.3 

98.9 

16.89     .06 

39.5  -0.9 

18.30    .07 

19.6    0.4 

43.38     .96 

39.7     1.6 

41.47     .06 

60.0  40.1 

July   8.1 

16.76    .04 

39.9    0.4 

18.95    .04 

19.9    0.3 

43.14     40 

37.9    9.0 

41.41     .05 

60.0  -0.1 

18.1 

16.74  -.01 

31.7  -0.6 

18.91  -.09 

90.9  +0.9 

49.97  -.14 

35.8  -9.3 

41.37 -.03 

69.8  -04 

98.1 

16.75  +.09 

31.1      0.7 

18.90     .00 

90.3  40.1 

49.87  -.07 

33.3    9.6 

41.35 -.01 

59.6     0.4 

Aug.  7.0 

16.78     .06 

30.3    0.9 

18.99  +.03 

90.3  -o.l 

49.83    .00 

30.6    9.8 

41.35 +.09 

69.1     04 

17.0 

16.85     .08 

99.4     l.o 

18.96     .06 

90.9    0.9 

49.86  +.07 

97.7     3.0 

41.39     .05 

58.6     0.7 

1          97.0 

16.94     .11 

98.3    1.9 

18.33     .08 

19.9    0.4 

49.97    .14 

94.6    3.1 

41.45     .06 

67.7     0.9 

8ept.  0.0 

17.07  +.14 

97.0  -1.3 

18.43  +.1J 

19.4  -0.0 

43.15  +.91 

91.5  -3.1 

41.55  +.11 

56.7  -1.1 

15.9 

17.93     .18 

95.6     1.6 

18.56     .16 

18.7     0.8 

43.40     .99 

18.4    3.1 

41.67     .14 

56.6     14 

95.9 

17.49     .91 

94.1     1.6 

18.73     .18 

17.8     1.0 

43.79     .36 

15.3     3.0 

41.83     .18 

54.2     1.4 

Oot.    6.9 

17.65     .94 

99.4     1.7 

18.99    .91 

16.7     1.9 

44.19    .43 

19.3    9.9 

49.09     .91 

59.7     14 

15  9 

17.90     .97 

90.7     1.8 

19.15     .94 

15.4     1.4 

44.58     .49 

9.5    9.7 

49.95    .94 

51.1       1.7 

95.8 

18.19  +.30 

18.9  -1.8 

19.40  +47 

14.0  -1.6 

• 

45.10  +.56 

7.0  -9.4 

49.51  +.97 

49.3  -14  j 

Nov.  4.8 

18.51     .39 

17.9    1.8 

19.69    .30 

19.3     1.7 

45.68     .00 

4.7    9.1 

49.80     .30 

47.5     14 

14.8 

10.94      .34 

15.4     1.7 

90.00     .31 

10.6    1.8 

46.30     .04 

9.8     1.6 

43. 1 1     .39 

45.6     1.8 

94.7 

19.19     .36 

13.7     i.o 

90.39    .39 

8.8     1.8 

46  96     .06 

1.4     1.9 

43.44     .34 

43.7     1.8 

iDec.    4.7 

19.54     .36 

19.9    1.4 

90.64     .39 

6.9     1.8 

47.63     .07 

0.5    07 

43.78     .34 

41.9     14 

|          14.7 

19.88  4.34 

10.9  -1.9 

90.96  +.39 

5.9  -1.7 

48.99  +.05 

0.1  -0.1 

44.19  +.33 

40.9  -14 

94.7 

90.91     .31 

9.9    0.9 

91.97     .30 

3.5    1.0 

48.99    .61 

0.9  +0.4 

44.45     .38 

3&8     14 

[ 34.8 

90.51  +46 

9.1  -0.6 

91.56  +47 

9.0  -1.4 

49.59+ J6 

0.9  +1.0 

44.75  +46 

37.6  -1J 

FIXED  STARS,  1886. 
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APPARENT  PLACES  FOB  THE  UPPER  TRANSIT  AT  WASHINGTON. 

* 

9  Draconw  (H.) 

p  Leonia. 

if  Argna. 

I  Leonia. 

Mean 
Solar 
Date. 

Declination 
North. 

Right 
Ascension. 

Bight 
Ascension. 

Declination 
North. 

Bight 
Ascension. 

Declination 
South. 

Bight 
Ascension. 

Declination 
North. 

*  h     m 

10  25 

+76°  17 

h     m 

10  26 

+  9°  63 

b      m 

10  40 

O            t 

-59     4 

h     m 

10  43 

O            l 

+  11     8 

(Dec.30.6) 

s 
23.60  +.90 

38.8  +1.0 

49.00  +.99 

27.1  -1.7 

s 
40.51  +.44 

54.9  -9.8 

s 
16.28  +.30 

46.3  -1.7 

Jan.   9.6 

24.52     .86 

40.0     1.5 

49.27     .96 

25.5     1.4 

40.92     .36 

57.9     3.1 

16.57     .97 

44.7     1.5 

19.6 

25.32     .73 

41.7    9.0 

49  52     .99 

24.2     1.9 

41.28     .39 

61.2     3.4 

16.82    .84 

43.4     1.9 

29.6 

25.98     .57 

43.9    9.5 

49.72     .18 

23.1     0  9 

41.56     .94 

64.7     3.6 

17.04     .19 

42.3     0.9 

Feb.  8.5 

26.47     .40 

46.5    9.7 

49.87     .13 

22.3     0.7 

41.76     .17 

68.4     3.7 

17.21     .15 

41.6     0.6 

18.5 

26.78  +.99 

49.4  +9  9 

49.98  +.08 

21.8-0.4 

41.88  +.09 

72.1  -3.6 

17.34  +.10 

41.1  -0.3 

28.5 

26.90  +.03 

52.4     3.0 

50.04  +.04 

21.6-0.1 

41.93  +.01 

75.7     3.6 

17.41     .05 

40.9  -0.1 

Mar.  10.5 

26.84  -.15 

55.4     3.0 

50.05  -.01 

21.6+0.1 

41.91  -.08 

79.2     3.4 

17.44  +.01 

40.9  +0.9 

20.4 

26.60     .39 

58.4     9.8 

50.02     .05 

21.7     0.3 

41.81     .19 

82.4     3.1 

17.43  -.03 

41.2    0.4 

30.4 

26.21     .46 

61.1     9.6 

49.96     .08 

22. 1     0.4 

41.66     .18 

85.4     9.8 

17.38     .06 

41.7    0.5 

Apr.   9.4 

25.68  -.58 

63.5  +3.9 

49.87  -.10 

22.6  +0.5 

41.46 -.93 

88.0  -9.4 

17.30  -.09 

42.2  +0.6 

19.4 

25.05     .67 

65.6     1.8 

49.76     .19 

23.2    0.6 

41.21     .97 

90.2    9.0 

17.20     .11 

42.9    0.7 

29.3 

24.33     .74 

67.1      1.3 

49.64     .13 

23.8    0.7 

40.92     .99 

92.1     1.6 

17.09     .19 

43.6    0.7 

May   9.3 

23.67     .77 

68.2     0.8 

49.51     .13 

24.5    0.7 

40.62    .39 

93.4     1.1 

16.96     .13 

44.4     0.7 

19.3 

22.79     .78 

68.7  +0.9 

49.38     .13 

25.2    0.7 

40.30    .33 

94.3     0.6 

16.84     .13 

45.1     0.7 

29.3 

22.02  -.75 

68.6  -0.3 

49.25  -.19 

25.9  +0.6 

39.96  -.33 

94.6  -0.1 

16.71  -.19 

45.8  +0.7 

June  8.2 

21.28     .71 

68.0    0.8 

49.14     .11 

26.5    0.6 

39.64     .39 

94.5  +0.4 

16.60     .11 

46.5    0.6 

18.2 

20.60     .64 

67.0     1.3 

49.03     .10 

27. 1     0.6 

39.32    .31 

93.9     0.9 

16.49     .10 

47.1     0.6 

28.2 

20.00     .56 

65.4     1.8 

48.94     .08 

27.6     0.5 

39.01     .99 

92.7     1.3 

16.40     .09 

47.6    0.5 

Jalr   8.1 

19.48    .47 

63.4     9.9 

48.87     .08 

28. 1     0.4 

38.73     .96 

91.2    1.8 

16.31     .07 

48.0    0.4 

18.1 

19.07  -.36 

60.9  -2.6 

48.82  -.04 

28.4  +0.3 

38.49  -.93 

89.2  +9.9 

16.25  -.05 

48.3  +0.3 

28.1 

18.77     .94 

58.2     9.9 

48.79  -.09 

28.7    0.9 

38.28     .16 

86.9    9.5 

16.21     .03 

48.5  +0.1 

Aug.  7.1 

18.69  -.19 

55.2     3.1 

48.79  +.01 

28.8  +0.1 

38.12    .13 

84.3    9.7 

16.19  -.01 

48.5    0.0 

17.0 

18.54  +.01 

51.9     3.3 

48.80     .03 

28.8  -0.1 

38.02  -.07 

81.5    9.8 

16.19 +.09 

48.4  -0.9 

27.0 

18.61     .14 

48.6     3.4 

48.85     .06 

28.6    0.3 

37.99     .00 

78.6    9.9 

16.22     .04 

48.2    0.4 

Sept.  6.0 

18.82  +.97 

45.1  -3.5 

48.92  +.09 

28.2  -0  5 

38.02  +.07 

75.7  +9.8 

16.28  +.07 

47.7  -0.6 

16.0 

19.16    .40 

41.7     3.4 

49.03     .19 

27.7    0.7 

38.12    .14 

72.9    9.7 

16.37     .11 

47.0    0.8 

25.9 

19.62     .53 

38.2     3.3 

49.17     .16 

26.9    0.9 

38.29     .91 

70.4     9.4 

16.49     .14 

46.1     1.0 

Oct.    5.9 

20.21     .65 

35.0     3.9 

49.34     .19 

25.8     1.1 

•J0.O4      .98 

68.1     9.0 

16.65    .18 

45.0     1.9 

15.9 

20.92     .76 

32.0     9.9 

49.55     .99 

24.6     1.4 

38.86     .35 

66.3     1.6 

16.84     .91 

43.7    1.4 

25.8 

21.74  +.87 

29.2  -9.6 

49.79  +.96 

23.2  -1.6 

39.24  +.41 

65.0  +1.0 

17.07  +.95 

42.1  -1.6 

Not.  4.8 

22.66     .96 

26.8    9.9 

50.06     .98 

21.5    J. 7 

39.68    .46 

64.2  +0.4 

17.33     .98 

40.4     1.8 

14.8 

23.66  1.03 

24.9     1.7 

50.35     .31 

19.7     1.8 

40.16     .49 

64.1  -0  9 

17.62    .30 

38.6     1.9 

24.7 

24.71    1.07 

23.4     1.9 

$0.67     .39 

17.8     1.9 

40.66     .51 

64.6    0.8 

17.93     .39 

36.6     9.0 

Dec.   4.7 

25.80  1.08 

22.5  -0.6 

50.99     .33 

15.9     1.9 

41.18     .51 

65.7     1.4 

18.26     .33 

34.6    9.0 

14.7 

26.88  1.07 

22. 1     0.0 

51.32+39 

14.0  -1.9 

41.69  +.50 

67.4  -9.0 

18.59  +.33 

32.7  -1.9 

24.7 

27.93  1.09 

22.4  +0.6 

51.64     .31 

12.2     1.7 

42.17     .46 

69.7     9.5 

18.91     .31 

30.8     1.8 

34.6 

28.92  +.99 

23.2  +1.9 

51.93  +.98 

10.5  -1.6 

42.62  +.41 

72.4  -9.9 

19.21  +.99 

29.1  -1.5 

ZM 
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57.5  0.4 1 

57.0  04 
56.3  04 
55.3     1.1 

54.1  -1.4 

59.6  14 

50.9  14 ! 
49.0  90) 
47.0    94! 

44.9  -ft  l 
42£    94* 
40.8  -14 
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APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WABHIKGTON. 

A  Draconie . 

v  Leonie . 

p  Leonie . 

y  Una  Majoris. 

Mean 
Solar 
Date. 

Sight 
Ascension. 

Declination 
North. 

Bight 
Ascension. 

Declination 
South. 

Bight 
Ascension. 

Declination 
North. 

Bight 
Ascension. 

Declination 
North. 

b      ni 

11  24 

+69  56 

h     m 

11  31 

O           1 

-  0  11 

h     m 

11  43 

+ 15°  12 

li      m 

11  47 

+  54°  19 

(Dec.30.7) 

• 

36.79  +.76 

77.3  -0.1 

6.94  +.39 

4 1.7  -9.1 

s 
14.66  +.39 

27  J  -1.8 

* 
49.36  +.48 

26 J  -0.8 

Jan.    9.7 

37.52     .70 

77.6  +0.5 

7.24     .99 

43.7     9.0 

14.98     .31 

25.4     1.5 

49.83     .46 

25.5  -0.3 

19.7 

38.19     .63 

78.4     1.1 

7.52     .96 

45.6     1.8 

15.27     .98 

24.0     1.9 

50.28     .43 

25.6  +0.3 

29.6 

38.78     .54 

79.8     1.7 

7.77     .93 

47.3     1.6 

15.64     .94 

23.0    0.9 

50.68     .36 

26.2    0.8 

Fet>.   8.6 

39.28     .44 

81.7    9.1 

7.97     .18 

48.7     1.3 

15.76     .90 

22.2    0.6 

51.03     .39 

27.3     1.4 

18.6 

39.66  +.39 

84.1  +9.5 

8.14  +.14 

50.0  -1.1 

15.94  +.16 

21.8  -0.9 

51.31  +.95 

28.9  +1.8 

28.5 

39.92     .90 

86.8    9.8 

8.26     .10 

50.9     0.8 

16.08    .11 

21.8  +0.1 

51.52    .17 

30.9    9.1 

Mar.  10.5 

40.05  +.07 

89.6     9.9 

8.33     .06 

51 .6     0.5 

16.17     .07 

22.0    0.4 

51.65     .10 

33.1      9.4 

20.5 

40.06  -.05 

92.6     3.0 

8.37  +.09 

52.0     0.3 

16.22  +.03 

22.5    0.7 

51.72  +.03 

35.6    9.6 

30.5 

39.95     .16 

95.5    9.9 

8.37  -.09 

52.2  -0.1 

16.23  -.01 

23.3    0.8 

61.71  -.04 

38.2    9.6 

Apr.   9.4 

39.74  -.90 

98.3  +9.7 

8.34  -.05 

52.2  +0.1 

16.20  -.04 

24.1  +0.9 

51.64  -.10 

40.8  +9.5 

19.4 

39.43     .35 

100.9     9.4 

8.28    .07 

52.0    0.3 

16.15    .07 

25.1     1.0 

51.51     .15 

43.3     9.4 

39.4 

39.05     .41 

103.1     9.0 

8.20     .09 

51.7    0.4 

16.07     .09 

26.2    1.0 

51.34     .19 

45.5     9.1 

May   9.3 

38.61     .46 

104.9     1.6 

8.10     .10 

51.2    0.5 

15.98    .10 

27.2    1.0 

51.14     .99 

47.5     1.8 

19.3 

38.12     .49 

106.2    1.1 

8.00     .11 

50.7     0.6 

15.87     .11 

28.2    1.0 

50.91     .94 

49.1     1.4 

29.3 

37.62  -.51 

107.0  +0.6 

7.89  -.11 

50.1  +0.7 

15.76  -.19 

29.1  +0.9 

50.66  -.96 

50.3  +1.0 

June  8.3 

37.12     .50 

107.3    0.0 

7.78    .11 

49.4     0.7 

15.64     .19 

30.0    0.8 

50.40     .96 

51.1     0.6 

18.2 

36.62     .48 

107.1  -0.5 

7.67    .n 

48.7    0.7 

15.52    .19 

30.6    0.6 

50.15     .95 

51.5  +0.1 

28.2 

36.16     .45 

106.4     1.0 

7.56     .10 

48.0     0.7 

16.41     .11 

31.2    0.5 

49.90     .94 

51.4-0.3 

July  8.2 

35.72    .41 

105.1     1.5 

7.46     .09 

47.3    0.7 

15.30     .10 

31.6    0.3 

49.66     .93 

50.9     0.8 

18.2 

«S5««S4  "".36 

103.4  -1.9 

7.38  -.08 

46.6  +0.7 

15.20  -.09 

31.9  +0.9 

49.45  -.90 

49.9  -1.9 

28.1 

35.01     .30 

101.3     9.3 

7.30     .07 

45.9    0.6 

15.11     .08 

31.9     0.0 

49.26     .17 

48.5     1.6 

Aug.  7.1 

34.75     .93 

98.8     9.7 

7.24     .05 

45.4     0.5 

16.04     .06 

31.8-0.9 

49.10     .14 

46.7    9.0 

17.1 

34.56     .15 

95.9     3.0 

7.19     .03 

44.9    0.4 

14.99     .04 

31.5    0.4 

48.98     .10 

44.6     9.3 

27.0 

34.45  -.07 

92.8     3.9 

7.17 -.01 

44.6     0.3 

14.96  -.09 

31.0     0.6 

48.90     .06 

42. 1     9.6 

Sept.  6.0 

34.42  +.09 

89.5  -3.4 

7.18 +.09 

44.4  +0.1 

14.95  +.01 

30.2  -0.9 

48.86  -.01 

39.4  -9.8 

16.0 

34.48    .11 

86.1     3.5 

.  7.22    .05 

44.4  -0.1 

14.98    .04 

29.3     l.l 

48.87  +.04 

36.4     3.0 

26.0 

34.64     .90 

82.5     3.6 

7.29     .09 

44.7    0.4 

15.04     .08 

28.1     1.3 

48.94     .09 

33.3     3.9 

Oct.    5.9 

34.89    .30 

79.0     3.5 

7.40     .13 

45.2    0.7 

15.14     .19 

26.6    1.5 

49.06    .15 

30.1     3.3 

15.9 

35.23     .39 

75.5     3.4 

7.55     .17 

46.0     0.9 

15.28     .16 

25.0     1.7 

49.25    .99 

26.8     3.3 

25.9 

35.67  +.48 

72.2  -3.9 

7.74  +.91 

47.1  -1.9 

15.46  +.90 

23.2  -1.9 

49.49  +.98 

23.5  -3.9 

Not.  4.9 

36.19     .57 

69.1     9.9 

7  96     .94 

48.4     1.5 

15.67     .94 

21.2    9.1 

49.80     .33 

20.4     3.1 

14.8 

36.80     .64 

66.4     9.5 

8.22     .97 

50.0     1.7 

15.93     .97 

19.0    9.9 

50.16     .39 

17.4     9.9 

24.8 

37.47     .70 

64.0     9.1 

8.51     .30 

51.8     1.9 

16.22    .30 

16.8    9.9 

50.57     .43 

14.7     9.5 

Dec.   4.8 

38.20     .75 

62.1     1.6 

8.82    .39 

53.8     9.0 

16.53     .39 

14.6    9.9 

51.02     .46 

12.4     9.1 

14.7 

38.96  +.77 

60.8  -1.1 

9.15  +.33 

55.8  -*.l 

16.86  +.33 

12.5  -9.1 

51.50  +.49 

10.4  -1.7 

24.7 

39.73     .76 

60.0  -0.5 

9.47     .39 

57.9    9.1 

17.19     .33 

10.4     1.9 

51.99     .49 

9.0     1.9 

34.7 

40.49  +.74 

59.9  +0.1 

9.79  +.31 

60.0  -9.1 

17.52  +.39 

8.6  -1.8 

52.48  +.48 

8.1  -0.6 
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APPARENT  PLACES  FOB  THE  UPPER  TRANSIT  AT  WASHINGTON. 

Mean 

Solar 
Date. 

o  Virginia. 

4  Draconia  (H.) 

yConri. 

ft  Cbamalaontia 

Bight 
Aaoenaion. 

DeolinattoD 
North. 

Bight 
Aaoenaion. 

Declination 
Forth. 

Bight 
Aaoenaion. 

DeoUnation 
South. 

Bight 
Aaoenaion. 

DeoUnation 

South. 

h      m 

11  59 

O           i 

4-  9  21 

h      m 

12     6 

-f  78    14 

h      m 

12    9 

O           t 

-16  54 

h     m 

12  11 

-78  40 

(Dec.30.7) 

24.06  +.39 

54.5  -9.0 

a 

48.85  1.90 

40.3  -0.4 

a 
56.85  +.33 

26.1  -9.1 

a 
44.49  141 

23.2  -1.4 

Jan.    9.7 

24.38     .31 

52.7     1.8 

50.04  1.17 

40.2  +0.9 

57.17     .31 

28.3    9.9 

45.67  1.13 

24.9  .  14 

19.7 

24.68     .96 

51.0     1.5 

51.18  1.10 

40.8    0.9 

57.47     .99 

30.6     9.3 

46.76  1.03 

27.2    94 

29.6 

24.95     .95 

49.7     1.9 

52.23    .99 

41.9     1.5 

57.75     .96 

32.8    9.9 

47.74     .91 

29.9    9.9 

Feb.   8.6 

25.18     .91 

48.6     0.9 

53.15     .86 

43.7    9.0 

57.99     49 

35.0    9.1 

48.58    .76 

33.0    9.9 

18.6 

25.37  +.17 

47.9  -0.6 

53.91  +.68 

45.9  +94 

58.19 +.18 

37.1  -1.9 

49.26  +.00 

36.4  -34 

28.6 

25.52     .13 

47.5  -04 

54.49     .48 

48.6    9.8 

58.35     .14 

38.9     1.8 

49.79     .44 

40.0     3.7 

Mar.  10.5 

25.62     .09 

47.3     0.0 

54.88     .98 

51.5     3.0 

58.46     .10 

40.6     1.6 

50.14     47 

43.7     94 

20.5 

25.69     .05 

47.5  +0.3 

55.06  +.08 

54.6     3.1 

58.54     .06 

42.1     14 

50.33  +.10 

47.5     3.8  | 

30.5 

25.72  +.01 

47.9     0.5 

55.03  -.19 

57.8     3.1 

58.58  +.09 

43.2     1.1 

50.34  -.07 

51.2     3.7 

Apr.   9.5 

25.71  -.09 

48.4  +0.7 

54.81  -.31 

60.8  +3.0 

58.58  -.01 

44.2  -0.9 

50.19  -.99 

54.8  -34 

19.4 

25.67    .05 

49.2     0.8 

54.42    .48 

63.7     9.7 

58.56    .04 

45.0     0.6 

49.89     .37 

58.2     3.3 

29.4 

25.61     .07 

50.0    0.8 

53.86     .69 

66.3    9.4 

58.51     .06 

45.5    0.4 

49.44     41 

61.4     3.0 

Maj   9.4 

25.53     .09 

50.8    0.9 

53.18     .74 

68.5    9.0 

58.43     .08 

45.8  -0.9 

48.87    48 

64.2     94 

19.3 

25.44     .10 

51.7     0.9 

52.40     .89 

70.2    1.5 

58.35     .09 

45.9    0.0 

48.18     .74 

66.6     9.9 

29.3 

25.34  -.11 

52.6  +0.9 

51.54  -.88 

71.4  +1.0 

58.25  -.10 

45.7  +04 

47.39  -.83 

68.6  -1.7 

Juue  8.3 

25.23     .11 

53.4     0.8 

50.64     .99 

72.1  +0.4 

58.14     .11 

45.4     9.4 

46.52    49 

70.0    14 

18.3 

25.12    .11 

54.2     0.7 

49.72     .99 

72.3  -0.1 

58.03    .19 

45.0    04 

45.59    .95 

70.9    0.7 

28.2 

25.01     .11 

54.8    0.6 

48.81     .90 

71.9    0.7 

57.91     .19 

44.3    9.7 

44.63    47 

71.3-0.1 

July  8.2 

24.90    .11 

55.4     0.5 

47.93     .86 

70.9     1.9 

57.79    .19 

43.5    94 

43.66    46 

71.2  +0.4 

18.2 

24.80  -.10 

55.8  40.4 

47.10  -.79 

69.4  -1.7 

57.67  -.11 

42.6  +14 

42.71  -.98 

70.6  +1.0 

28.2 

24.70    .09 

56. 1     0.9 

46.35     .71 

67.5     9.9 

57.56    .10 

41.6    1.1 

41.80    .07 

69.2    14 

Aug.  7.1 

24.62    .07 

56.3  +0.1 

45.70     .61 

65. 1     9.6 

57.46     .09 

40.5    1.1 

40.97    .78 

67.5    9.0 

17.1 

24.56    .05 

56.3  -0.1 

45.14     .49 

62.3     9.9 

57.38    .07 

39.4    1.1 

40.25    46 

65.3    9.4 

27.1 

24.51  -.03 

56.1     0.3 

44.71     .36 

59.2     3.9 

57.32    .05 

38.3    1.1 

39.66    41 

62.8    9.7 

Sept.  6.0 

24.50    .00 

55.7  -0.5 

44.42  -.99 

55.8  -34 

57.28  -.09 

37.3  +14 

39.23-44 

59.9  +94 

16.0 

24.50  +.03 

55. 1     0.7 

44.26  -.08 

52.2    3.7 

57.27  +.01 

36.4    04 

38.98  -.16 

56.9    3.0 

26.0 

24.55    .06 

54.2     1.0 

44.26  +.08 

48.5     3.8 

57.31     .05 

35.6    04 

38.94+46 

53.8    3.1 

Oct.    6.0 

24.63     .10 

53.1     1.9 

44.42     .94 

44.8     3.8 

57.38    .09 

35.1    9.4 

39.10    47 

50.8    34 

15.9 

24.75    .14 

51.8     1.4 

44./ 5     .41 

41.0     3.7 

57.49     .14 

34.9+0.1 

39.47    .47 

47.9    9.8 

25.9 

24.91  +.18 

50.3  -1.7 

45.24  +.57 

37.4  -34 

57.65  +.18 

35.0  -04 

40.04  +47 

45.3  +9.4 

Nov.   4.9 

25.12     .99 

48.5    1.9 

45.81)     .73 

34.0     3.3 

57.86     49 

35.5    04 

40.80    44 

43.1     9.0 

14.9 

25.36     .96 

46.5    9.0 

46.69     .87 

30.9     3.0 

58.10     .96 

36.3    1.0 

41.73     .99 

41.3    14 

24.8 

25.64     .99 

44.5    9.1 

47.63   1.00 

28.1     94 

58.38     .99 

37.4    1.4 

42.79  1.11 

40.1     0.9 

Dec.    1.8 

25.94     .31 

42.3    9.9 

48.68  1.10 

25.8    9.0 

58.69    41 

38.9    14 

43.95  1.19 

39.6+04 

14.6 

26.26  +.39 

40.1  -9.1 

49.82  1.17 

24.1  -14 

59.02  +.33 

40.7  -1.9 

46.16  149 

39.6  -0.4 

24.7 

26.59     .33 

38.0    9.0 

51.01    1.91 

22.9     0.9 

59.35     43 

42.6    9.1 

46.39  141 

40.3    1.0 

34.7 

26.91  +.39 

36.0  -1.9 

52.22  1.90 

22.4  -0.9 

59.69  +.31 

44.8-94 

47.59  1.18 

41.6-14 
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APPARENT  PLACE8  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

i 

rj  Virginia. 

a'  C 

rucif. 

0  Corvi. 

i 
k  Draconis. 

Mean 
Solar 
Date. 

Right 
Ascension. 

Declination 
South. 

Right 
Ascension. 

Declination 
South. 

Bight 
Ascension. 

DeclinAtion 
South. 

Right 
Ascension. 

Declination 
North. 

• 

h     m 

12  14 

o          / 

-  0     1 

h     m 

12  20 

-62°  27 

h      m 

12  28 

-22°  45 

h      m 

12  28 

+  70°  24 

(Dec.30.7) 

* 

4.40  +.39 

59.5  -9.1 

8 

16.29  +.58 

42.7  -1.6 

s 
24.14  +.34 

49.6  -9.1 

s 
35.06  +.76 

42.6  -0.9  , 

Jan.   9.7 

4.71     .31 

61.5     9.0 

16.85     .55 

44.5    9.1 

24.47     .33 

51.7     9.9 

35.82     .75 

42.0  -0.3 

19.7 

5.01     .89 

63.5     1.8 

17.38     .50 

46.9    9.5 

24.80     .31 

54.0    9.3 

36.56     .79 

42.0  +0.3 

29.7 

5.29     .96 

65.2     1.6 

17.86     .45 

49.7    9.9 

25.09     .98 

56.3    9.3 

37.26     .66 

42.7     i.o 

Feb.   8.6 

5.52    .99 

66.7     1.4 

18.28     .38 

52.7     3.9 

25.35    .94 

58.7     9.3 

37.88    .58 

43.9     1.5 

i 

18.6 

5.73  +.18 

68.0  -l.i 

18.63  +.31 

56.0  -3.3 

25.57  +.90 

60.9  -9.9 

38.41  +.48 

45.8  +9.0 

28.6 

5.89     .14 

68.9    0  8 

18.90     .94 

59.4     3.5 

25.75     .16 

63.0     9.0 

38.84     .37 

48.1     9.5 

Mar.  10.5 

6.01     .10 

69.6    0.6 

19.10     .16 

62.9    3.5 

25.89    .19 

65.0     1.9 

39.15     .95 

50.7    9.8 

20.5 

6.09     .06 

70.0     0.3 

19.23     .09 

66.4    3.4 

25.99    .08 

66.8     1.7 

39.33     .13 

53.6    3.0 

30.5 

6.13  +.03 

70.2  -0.1 

19.28  +.09 

69.8    3.3 

26.04     .04 

68.3    1.4 

.  39.40  +.01 

56.7    3.0 

Apr.   9.5 

6.14  -.01 

70.2  +0.1 

19.27  -.05 

73.0  -3.1 

26.07  +.01 

69.6  -1.9 

39.35  -.11 

59.7  +3.0  ! 

19.4 

6.12     .03 

70.0    0.3 

19.19     .11 

75.9     9.9 

26.06  -.09 

70.7    1.0 

39.18     .91 

62.7    9.8 

29.4 

6.07     .05 

69.6    0.4 

19.05     .16 

78.6     9.5 

26.03     .05 

71.5     0.7 

38.92     .30 

65.4     9.6  j 

May   9.4 

6.01     .07 

69.1     0.5 

18.86     .91 

81.0    9.1 

25.97    .07 

72.2    0.5 

38.58     .38 

67.8    9.9 

19.4 

5.93     .09 

68.5    0.6 

18J63     .95 

83.0    1.8 

25.89    .09 

72.5  -0.3 

38.17     .44 

69.9     1.8 

29.3 

5.83  -.10 

67.9  +0.7 

18.35  -.99 

84.5  -1.3 

25.80  -.10 

72.7    0.0 

37.70  -.48 

71.5  +1.4 

Jane  8.3 

6.74     .10 

67.2    0.7 

18.05     .39 

85.6    0.9 

25.69    .11 

72.6  +0.9 

37.20     .51 

72.6     0.8 

J  8.3 

5.63    .11 

66.5    0.7 

17.72     .34 

86.3  -0.4 

25.57    .19 

72.3    0.4 

36.68    .59 

73.1  +0.3 

28.2 

5.52    .11 

65.8    0.7 

17.37     .35 

86.4  +0.1 

25.45    .13 

71.8    0.6 

36.16     .59 

73.2  -0.9  , 

July   8.2 

5.41     .11 

65.1     0.7 

17.01     .35 

86.1     0.6 

25.32    .13 

71.1     0.8 

35.64     .51 

72.7    0.7 

18.2 

5.31  -.10 

64.5  +0.6 

16.66  -.35 

85.2  +1.1 

25.19  -.13 

70.3  +1.0 

35.15  -.48 

71.7-1.3 

28.2 

5.21     .09 

63.9    0.6 

16.32     .33 

83.9    1.5 

25.06    .19 

69.2    1.1 

34.68    .44 

70.2     1.7  | 

Aug.   7.1 

5.12    .08 

63.4     0.5 

16.01     .30 

82.2    1.9 

24.95     .11 

68.1     1.9 

34.26    .39 

68.2    9.9 

17.1 

5.04     .07 

63.0    0.3 

15.73     .95 

80.1     9.9 

24.84     .09 

66.8    1.3 

33.90     .33 

65.8    9.6 

27.1 

4.98    .04 

62.7  +0.9 

15.50     .90 

77.7    9.5 

24.76    .07 

65.6    1.3 

33.60     .96 

63.0     9.9  | 

Sept.  6.1 

4.95  -.09 

62.5     0.0 

15.34  -.13 

75.1  +9.7 

24.70  -.04 

64.3  +1.9 

33.37  -.18 

60.0  -3.9 

16.0 

4.95  +.01 

62.6  -0.9 

15.25  -.05 

72.4     9.7 

24.68  -.01 

63.1     1.1 

33.23  -.10 

56.6     3.4 

26.0 

4.98    .05 

62.9    0.4 

15.24  +.04 

69.6    9.7 

24.69  +.03 

62.1     1.0 

33.18    .00 

53.1     3.6 

Oct.    6.0 

5.04     .09 

63.4     0.7 

15.32     .19 

66.9    9.6 

24.74     .06 

61.2    0.7 

33.22  +.10 

49.4     3.7 

15.9 

5.15     .13 

64.2     0.9 

15.49     .99 

64.5    9.3 

24.84     .19 

60.7    0.4 

33.37    .90 

45.7     3.7 

25.9 

5.30  +.17 

65.3  -1.9 

15.75  +.30 

62.3  +9.0 

24.99  +.17 

60.4  +0.1 

33.63  +.31 

42.0  -3.6  j 

Not.  4.9 

5.49     .91 

66.6     1.4 

16.09     .38 

60.5    1.5 

25.19     .99 

450.4  -0.9 

33.98    .41 

38.4     3.5 

14.9 

5.72     .95 

68.1     1.7 

16.52     .46 

59.2    1.0 

25.43     .96 

60.9    0.6 

34.45     .51 

35.0     3.9 

24.8 

5.99     .96 

69.9     1.9 

17.01     .51 

58.4  +0.5 

25.70     .99 

61.7    1.0 

35.00     .60 

32.0    9.9  ' 

Dec.    4.8 

6.28     .30 

71.9    9.0 

17.55     .55 

58.2  -0.1 

26.01     .39 

62.9    1.3 

35.64     .67 

29.3     9.4 

14.6 

6.60  +.39 

73.9  -9.1 

18.12  +.58 

58.7  -0.7 

26.34  +.34 

64.4  -1.7 

36.34  +.79 

27.1  -1.9  ! 

24.8 

6.92     .39 

76.1     9.1 

18.70     .58 

59.7    1.3 

26.69    .34 

66.2    1.9 

37.09     .76 

25.5     1.3 

34.7 

7.25  +.33 

78.2  -9.0 

19.27  +.57 

61.2-1.8 

27.03  +.33 

68.3  -9.1 

•  

37.86  +.77 

24.4  -0.7  i 

22 
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APPARENT  PLACES  FOB  THE  UPPER  TRANSIT  AT  WASHINGTON. 

32*  Camelop.  (H.) 

a  Can.  Venaticorum. 

0  Virginia. 

a  Virginia. 
(Sptea.) 

Mean 
8oIar 
Date. 

\     m 

Right 
Ascension. 

Declination 
North. 

Right 
Ascension. 

Declination 
North. 

Right 
Ascension. 

Declination 
South. 

Right 
Ascension. 

Declination 
South. 

h      m 

12  48 

O            i 

+84     1 

h      m 

12  50 

+  38   55 

h     m 

13     4 

O            1 

—  4  55 

h     m 

13  19 

- 10°  33 

(Dec.30.8) 

s 
11.18+9.90 

39.8  -0.9 

s 
40.93  +.38 

52.2  -1.8 

s 
2.57  +.39 

44.6  -9.0 

s 
10.95  +.39 

5L2  -1.9 

Jan.    9.7 

13.40  9.31 

39.2  -0.9 

4 1 .32     .38 

50.6     1.4 

2.90     .31 

46.7    9.0 

11.27     .39 

53.2     9.0 

19.7 

15.60  9.16 

39.4  +0.5 

4 1 .69     .36 

49.5     0.8 

3.21     .30 

48.7     1.9 

11.59     .31 

55.2     9.0 

29.7 

17.71    9.09 

40.2     1.1 

42.04     .34 

48.9  -0.3 

3.51     .98 

50.5     1.8 

11.90     .99 

57.1      1.9 

Feb.  8.6 

19.65  1.89 

41.6     1.7 

42.36     .30 

48.9  +0.3 

3.78'   .96 

52.2    1.6 

12.18     .96 

58.9     1.7 

18.6 

21.35+1.54 

43.5  +9.9 

42.65  +.96 

49.4  +0.7 

4.02  +.99 

53.7  -1.3 

12.43  +.23 

60.6  -1.6 

28.6 

22.74   1.91 

46.0     9.6 

42.88     .91 

50.3     1.9 

4.22    .19 

54.9     1.1 

12.65     .90 

62.0     1.3 

Mar.  10.6 

23.78     .85 

48.8     3.0 

43.07     .16 

51.7     1.5 

4.39    .15 

55.9     0.8 

12.83     .16 

63.3     i.i 

20.5 

24.45    .47 

51.8    3.1 

43.20     .11 

53.4     1.9 

4.52    .11 

56.6     0.6 

12.97     .13 

64.3     0.9 

30.5 

24.72+  .08 

55.0    3.9 

43.28    .06 

55.4    9.1 

4.61     .06 

57.1     0.3 

13.09     .09 

65.1     0.7 

Apr.  9.5 

24.61-  .30 

58.2  +3.1 

43.32  +.01 

57.6  +9.9 

4.67  +.05 

57.3  -0.1 

13.16  +.06 

65.6  -0.5 

19.5 

24.11     .66 

61.2    9.9 

43.31  -.03 

59.8    9.9 

4.70  +.09 

57.3    0.0 

13.21  +.03 

66.0     0.3 

29.4 

23.28    .99 

64.1     9.7 

43.26     .06 

62.0     9.9 

4.70  -.01 

57.2  +0.9 

13.22     .00 

66.2  -o.l 

May  9.4 

22.13  1.98 

66.6     9.3 

43.18    .09 

64.2     9.0 

4.68     .03 

56.9    0.3 

13.22  -.02 

66.2    0.0 

19.4 

20.72  1.59 

68.7     1.9 

43.08    .19 

66.1      1.8 

4.64     ,05 

56.5    0.4 

13.19     .04 

66.1  +0.9 

29.3 

19.10-1.70 

70.3  +1.4 

42.94  -.14 

67.8  +1.6 

4.57  -.07 

56.0  +0.5 

13.14  -.06 

65.8  +0.3 

Jane  8.3 

17.32   1.83 

71.4     0.8 

42.80     .16 

69.3     1.3 

4.50     .09 

55.4     0.6 

13.06     .08 

65.5    0.4 

18.3 

15.44  1.90 

72.0  +0.3 

42.63    .17 

70.4     0.9 

4.40     .10 

54.8    0.6 

12.98     .10 

65.0     0.5 

28.3 

13.52  1.93 

71.9  -0.3 

42.46     .17 

71.1     0.6 

4.30     .11 

54.2     0.7 

12.88    .11 

64.5     0.6 

July  8.2 

11.59  1.90 

71.4     0.8 

42.29    .17 

71.5  +0.9 

4.19    .11 

53.5    0.7 

12.76    .19 

63.9     0.6 

18.2 

9.72-1.863 

70.3  -1.4 

42.12  -.17 

71.5  -0.9 

4.07  -.19 

52.9  +0.7 

12.64  -.19 

63.2  +0.7 

28.2 

7.94   1.71 

68.7     1.8 

41.95     .16 

71.1     0.6 

3.95    .19 

52.2    0.6 

12.52    .13 

62.5    0.7 

Aug.  7.2 

6.30  1.55 

66.6     9.3 

41.79    .15 

70.4     0.9 

3.84     .11 

51.6     0.6 

12.39    .13 

61.8    0.7 

17.1 

4.83  1.37 

64.0     9.7 

41.65    .13 

69.2     1.3 

3.73    .10 

51.1     0.5 

12.27    .19 

61.1     0.7 

27.1 

3.57  1.14 

61.1     3.1 

41.53    .11 

67.8     1.6 

3.63     .09 

50.6    0.4 

12.16    .10 

60.5     0.6 

Sept.  6.1 

2.53-  .90 

57.9  -3.4 

41.43 -.08 

65.9  -9.0 

3.55  -.07 

50.2  +0.3 

12.07  -.08 

59.9  +0.5 

16.0 

1.77     .69 

54.4     3.6 

41.37 -.04 

63.8    9.3 

3.50  -.04 

50.1  +0.1 

12.00     .05 

59.4     0.3 

26.0 

1.29     .33 

50.7     3.7 

41.34     .00 

61.4     9.5 

3.48    .00 

50.1  -0.1 

1 1 .97  -.09 

59.1  +0.9 

Oct.   6.0 

1.11- .01 

46.9     3.8 

41.36 +.04 

58.7     9.7 

3.50  +.04 

50.3     0.3 

11.97  +.09 

59.0     0.0 

16.0 

1.26+  .31 

43.1     3.8 

41.43     .09 

55.9     9.9 

3.56    .08 

50.7     0.6 

12.01     .07 

59.1  -0.9 

25.9 

1.74+  .64 

39.3  -3.7 

41.55 +.15 

52.9  -3.0 

3.66  +.13 

51.5  -0.9 

12.10  +.11 

59.5  -0.5 

Not.  4.9 

2.54     .97 

35.7     3.5 

41.72     .90 

49.8    3.1 

3.81     .17 

52.5     1.1 

12.24     .16 

60.1     0.8 

14.9 

3.67   1.98 

32.3     3.9 

41.94     .95 

46.7     3.1 

4.00     .91 

53.7     1.4 

12.42    .90 

61.0     1.1 

24.9 

5.10  1.56 

29.2    9.9 

42.21     .99 

43.7     9.9 

4.24     .95 

55.2     1 .6 

12.66     .94 

62.2    1.3 

Deo.   4.8 

6.80  1.89 

26.5    9.4 

42.53     .39 

40.8    9.7 

4.51     .98 

56.9     1.8 

12.92    .98 

63.7     1.6 

14.8 

8.73+9.09 

24.4  -1.9 

42.88  +.36 

38.2  -9.5 

4.81  +.31 

58.8  -1.9 

13.21  +.30 

65.3  -1.8 

24.8 

10.83  9.16 

22.8     1.3 

43.25     .38 

35.9    9.1 

5.12     .39 

60.8    9.0 

13.53     .39 

67.2     1.9 

34.7 

13.04+0.93 

21.8-0.7 

43.64  +.39 

34.0  -1.6 

5.45  +.39 

62.9  -9.1 

13.86  +.33 

69.1  -9.0 
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APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

£  Virginia. 

»  Ura«  i 

tfajoria. 

ff  Bootia. 

0  Centanri. 

Mean 
Solar 
Date. 

Right 
Ascension. 

Declination 
South. 

Right 
Ascension. 

Declination 
North. 

Right 
Ascension. 

Declination 
North. 

Right 
Ascension. 

Declination 
South. 

h     ra 

13  28 

o       * 

-  0    0 

h     m 

13  43 

+49  52 

h      ni 

13  49 

+ 18  57 

h     ra 

13  55 

-59°  48 

(Dec.30.8) 

8 

52.60  +.33 

42.6  -9.1 

a 
1.51  +.41 

46.0  -9.9 

s 
14.62  +.39 

68.1  -9.3 

a 
46.79  +34 

59.4  -0.4 

Jan.   9.8 

52.92     .32 

44.6     9.0 

1 .94     .43 

44.1     1.7 

14.94     .33 

65.9    9.0 

47.34     .55 

60.1     0.9 

19.7 

53.23     .31 

46.6     1.8 

2.37     .43 

42.7    1.1 

15.27     .38 

64.1     1.7 

47.90     .55 

61.3     1.4 

29.7 

53.54     .99 

48.3     1.6 

2.79     .41 

41.9  -0.5 

15.59     .31 

62.6     1.3 

48.44     .53 

62.9     1.8 

Feb.  8.7 

53.82     .97 

49.9     1.4 

3.20     .30 

41.7+0.1 

15.89    .99 

61.5     0.9 

48.96     .49 

65.0     9.9 

18.7 

54.07  +.94 

51.1  -1.1 

3.57  +.35 

42.2  +0.7 

16.17  +.86 

60.8  -0.4 

49.43  +.45 

67.3  -8.5 

28.6 

54.29     .90 

52.1     0.8 

3.90     .30 

43.2    1.3 

16.42    .93 

60.6     0.0 

49.86     .40 

69.9     9.7 

Mar.  10.6 

54.48    .17 

52.8     0.6 

4.18     .95 

44.7     1.7 

16.63    .19 

60.8  +0.4 

50.23     .34 

72.7     9.9 

20.6 

54.63     .13 

53.3  -0.3 

4.40     .19 

46.7    9.1 

16.80     .16 

61.3    0.7 

50.55     .98 

75.6     9.9 

30.5 

i 

54.75     .10 

53.4     0.0 

4.56    .14 

49.0    9.4 

16.94     .18 

62.2    1.0 

50.80    .99 

78.6     3.0 

Apr.   9.5 

54.83  +.07 

53.3  +0.9 

4.67  +.08 

51.6  +4.6 

17.04  +.08 

63.4  +1.3 

51.00  +.16 

81.6  -3.0 

19.5 

54.89     .04 

53.0     0.4 

4.72  +.09 

54.3    9.7 

17.11     .05 

64.8    1.4 

51.13    .10 

84.5     9.9 

29.5 

54.91  +.01 

52.6     0.5 

4.72  -.03 

57.0    8.7 

17.15  +.08 

66.3    1.6 

51.21  +.04 

87.3     8.7 

May   9.4 

54.91  -.01 

52.0    0.6 

4.66     .07 

59.7    9.6 

17.15  -.01 

67.9    1.6 

51.22  -.01 

89.9    9.5 

19.4 

54.88     .04 

51.3     0.7 

4.57    .11 

62.2    9.4 

17.13     .04 

69.5    1.6 

51.18    .07 

92.4    9.3 

29.4 

54.83  -.06 

50.6  +0.7 

4.44  -.15 

64.5  +9.1 

17.06  -.06 

71.0  +1.5 

51.08 -.19 

04.5  -8.0 

Jane  8.4 

54.77     .07 

49.8     0.8 

4.27    .18 

66.5    1.8 

17.01     .08 

72.4     1.4 

50.93    .17 

96.4     1.7 

18.3 

54.69     .00 

49. 1     0.7 

4.08    .91 

68.1     1.4 

16.92    .10 

73.7    13 

50.74     .99 

97  8    1.3 

28.3 

54.59     .10 

48.4     0.7 

3.86     .99 

69.3    1.0 

16.82    .11 

74.8    1.0 

50.50     .96 

99.0    0.9 

July   8.3 

54.48     .11 

47.6    0.7 

3.63     .94 

70.1     0.6 

16.70     .13 

75.7    0.8 

50.22     .99 

99.6  -03 

18.2 

54.36  -.19 

47.0  +0.6 

3.38  -.95 

70.4  +0.1 

16.56  -.14 

76.3  +03 

49.91  -.39 

99.8    0.0 

28.2 

54.24     .19 

46.4     0.6 

3.13     .95 

70.2  -0.4 

16.42    .14 

76.7  +0.3 

49.59     .33 

99.7  +0.4 

Aug.  7.2 

54.11     .19 

46.0     0.4 

2.89     .94 

69.6    0.8 

16.28    .14 

76.9    0.0 

49.25     .33 

99.0     0.9 

17.2 

53.99     .19 

45.6     0.3 

2.65     .93 

68.6    1.3 

16.14     .14 

76.7  -0.3 

48.93     .31 

97.9     1.3 

27.1 

53.88     .10 

45.3  +0.9 

2.43     .91 

67.0     1.7 

16.00    .13 

76.3    0.6 

48.61     .99 

96.5     1.6 

Sept.  6.1 

53.78  -.08 

45.2     0.0 

2.23  -.18 

65.1  -9.1 

15.88  -.11 

75.6  -03 

48.34  -.96 

94.6  +9.0 

16.1 

53.71     .08 

45.3  -0.9 

2.07     .14 

62.8    9.5 

15.78    .00 

74.6    1.1 

48.11     .90 

92.5     9.9 

26.1 

53.66  -.03 

45.6     0.4 

1.95     .10 

60.2    9.8 

15.71     .05 

73.4     1.4 

47.93     .13 

90.2    9.4 

Oct.    6.0 

53.65  +.01 

46.1     0.6 

1 .87  -.05 

57.2    3.1 

15.68  -.08 

71.8    1.7 

47.84  -.06 

87.8    9.4 

16.0 

53.69     .05 

46.8     0.9 

1.85  +.01 

54.0    3.3 

15.68  +.03 

70.0     1.9 

47.82  +.03 

85.3     9.4 

26.0 

53.76  +.10 

47.8  -1.1 

1.90  +.07 

50.6  -3.4 

15.73  +.07 

67.9  -8.9 

47.89  +.19 

82.9  +9.3 

Nov.  5.0 

53.89     .15 

49.0    1.4 

2.00     .14 

47. 1     3.5 

15.82    .18 

65.6    9.4 

48.06    .81 

80.8    8.1 

14.9 

54.05     .19 

50.5     1.6 

2.17     .90 

43.6     3.5 

15.97    .17 

63.2    9.5 

48.31     .30 

78.8    1.7 

24.9 

54.27     .93 

52.2     1.8 

2.4 1     .96 

40.)     3.4 

16.16    .99 

60.6    9.6 

48.65    38 

77.3    13 

Dec*   4.9 

54.52    .97 

54.1     1.9 

2.70     .39 

36.8     3.9 

16.40     .98 

58.0    9.6 

49.06    .44 

76.2    03 

14.8 

54  .B0  +.30 

56.1  -9.0 

3.05  +.37 

33.7  -9.9 

16.68  +.99 

55.3  -8.6 

49.53  +.50 

75.5  +0.4 

24.8 

55.11     .31 

58.2    9.1 

3.44     .40 

31.0     9.5 

16.98    .31 

52.8    8.4 

50.05    33 

75.4  -0.1 

34.8 

55.43  +.39 

60.3  -9.1 

3.86  +.43 

28.7  -9.0 

17.30  +.33 

50.5  -83 

50.60  +35 

75.8  -03 
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APPARENT  PLACE8  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

• 

— ■ 

tj  Draconia. 

p  Hercnlis. 

A  Draconia. 

f  Ophiaebi. 

Mean 

Solar 
Date. 

Bight 
Ascension. 

DecHBBtfcm 
Forth. 

Right 
Aaoenafcrn. 

Declination 
North. 

Bight 
Ascension. 

"Pf^lhiStfTI 

Bight 
Ascension. 

Declination 
South, 

Worth. 

b     m 

16  22 

+61°  46 

h     m 

16  25 

+21°  44 

h     m 

16  28 

+69     0 

h     m 

16  SO 

O           1 

-10  19 

(Dec.  30.9) 

t 

24.10  +.30 

19.2  -3.4 

a 
17.70  +.93 

83  J  -9.7 

a 
8.8C  +.34 

61.2  -0.4 

8 

51.60  +.93 

67'.'4  -1 J 

Jan.   9.9 

24.44     .37 

15.9    3.1 

17.94     .95 

20.4    %& 

9.26    .45 

47.9     3.1 

51.85     .96 

58.6    1.3 

19.8 

24.85     .43 

13.1     9.6 

18.21     .98 

18.1     9.9 

9.75    .63 

45.0     9.6 

52.12     .98 

59.9    1.3 

29.8 

25.31     .48 

10.7     9.1 

18.50    .» 

16.0     1.9 

10.31     .59 

42.7     9.1 

52.41      .30 

61.1     M 

Feb.   8.8 

25.80    .51 

8.9     1.5 

18.80    .30 

14.2    1.5 

10.93    .64 

40.9    1.5 

52.71      .30 

68.3    1.1 

18.8 

26.32 +.59 

7.8  -0.8 

19.10  +.39 

13.0  -1.0 

11.50  +.66 

39.7  -0.8 

53.02  +.30 

63.3  -1.0 

28.7 

26.84     .51 

7.3  -0.1 

19.41      .30 

12.2    0.6 

12.25    .66 

39.2  -0.1 

53.32    .30 

64.8    0.8 

Mar.  10.7 

27.35    .49 

7.5  +0.5 

19.70     .99 

11.9-0.1 

12.91     .64 

39.4  40.6 

53.61     .99 

64.9    0.6 

80.7 

27.83     .46 

8.4     1.9 

19.98     .97 

12.0  +0.4 

13.53    .60 

40.3    1.9 

53.89     .97 

65.3    0.4 

30.7 

28.27     .49 

9.8     1.7 

20.24     .95 

12.7    0.9 

14.10     .64 

41.8    1.8 

54.15     .95 

65.6  -0.9 

Apr.   9.6 

28.66  +.36 

11.9  +9.9 

20.48  +.93 

13.7  +1.9 

14.61  +.47 

43.8  +9.3 

54.40  +.93 

65.6    0.0 

19.6 

29.00     .30 

14.3     9.6 

20.70    .90 

15.2    1.6 

15.04     .39 

46.3    9.7 

54.62    .91 

65.5  +0.9 

29.6 

29.26     .93 

17.2     9.9 

20.88    .17 

16.9     1.9 

15.38     .99 

49.2    3.0 

54.82    .19 

65.3    0.3 

May  9.5 

29.46     .16 

20.2    3.1 

21.04     .14 

18.9    9.0 

15.63     .19 

52.3    3.9 

55.00    .16 

64.9    0.4 

19.5 

29.58    .06 

'   23.5     3.9 

21.16    .11 

21.0    9.1 

15.77  +.09 

55.5     3.3 

55.14     .13 

64.4     0.5 

29.5 

29.63  +.01 

26.7  +3.9 

21.25  +.07 

23.2  49.9 

15.81  -.01 

58.8  +3.9 

55.26  +.10 

63.9  +0.5 

June  8.5 

29.60  -.06 

29.9     3.1 

21.31  +.04 

25.3    9.1 

15.75    .11 

02.0     3.1 

55.35    .07 

63.4     0.6 

18.4 

29.50     .14 

32.9    9.9 

21.33    .00 

27.5    9.1 

15.59     .91 

65.1     9.9 

55.40  +.03 

62.8    0.5 

28.4 

29.33     .90 

35.7     9.6 

21.31  -.03 

29.4     1.9 

15.34     .30 

67.9    9.7 

55.42    ,00 

62.3  *0.5 

July  8.4 

29.09     .97 

38.1     9.3 

21.26    .07 

31.2    1.7 

15.00     .38 

70.4     9.3 

55.40  -.04 

61.8    0.5 

18.4 

28.79  -.39 

40.2  +1.9 

21.17 -.10 

32.8  +1.5 

14.58  -.45 

72.5  +1.9 

55.34  -.07 

61.3  40.4 

28.3 

28.45    .37 

41.8     1.4 

21.05    .13 

34.1     1.9 

14.10     .51 

74.2    1.5 

55.25    .10 

60.9    0.4 

Aug.  7.3 

28.05    .41 

43.0     0.9 

20.91     .16 

35.2    0.9 

13.56     .56 

75.4     1.0 

55.14     .13 

60.5    0.4 

17.3 

27.63     .44 

43.7  +0.4 

20.73    .18 

35.9    0.6 

12.97     .60 

76.1  +0.5 

55.00     .15 

60.1     0.3 

27.8 

27.18    .45 

43.9  -0.1 

20.55    .19 

36.3  40.9 

12.36     .69 

76.3  -0.1 

54.&3    .17 

59.9     0.3 

Sept.  6.2 

26.73  -.46 

43.6  -0.6 

20.35  -.90 

36.4  -O.l 

1 1 .74  -.69 

76.0  -0.6 

54.66  -.17 

59.6  f0.9 

16.2 

26.28    .44 

42.7    1.1 

20.15    .19 

36.1     0.5 

11.12     .61 

75.1     l.l 

54.48     .16 

59.5  +0.1 

26.2 

25.84     .49 

41.3    1.6 

19.96    .18 

35.4    0.8 

10.52     .58 

73.8     1.6 

54.32    .16 

59.4     0.0 

Oot.    6.1 

25.43    .36 

39.5    9.1 

19.79     .16 

34.5     1.9 

9.95    .53 

71.9    9.1 

54.16     .14 

59.4  -0.1 

16.1 

25.08    .33 

37.2    9.5 

19.65    .13 

33.1     1.5 

9.45     .47 

69.6    9.5 

54.04     .11 

59.4     0.9 

26.1 

24.77  -.96 

34.4  -9.9 

19.54  -.09 

31.5  -1.8 

9.02  -.39 

66.8  -9.9 

53.95  -.07 

59.7  -0.3 

Nov.  5.1 

24.55    .19 

31.3     3.3 

19.47  -.04 

29.5    9.1 

8.67     .30 

63.7    3.3 

53.90  -.09 

60.0    05 

15.0 

24.40    .10 

27.9     3.5 

19.45     .00 

27.2    9.4 

8.43     .19 

60.3    3.5 

53.90  +.09 

60.6    0.6 

25.0 

24.34  -.09 

24.3     3.7 

19.48  +.05 

24.8     9.6 

8.30  -.07 

56.7    3.7 

53.95     .07 

61.3    0.8 

Dec.   5.0 

24.36  +.07 

20.5     3.8 

19.56     .11 

22.1     9.7 

8.28  +.05 

52.9    3.8 

54.05     .19 

68.8    0.9 

15.0 

24.48  +.17 

16.8  -3.7 

19.69  +.16 

19.4  -9.8 

8.39  +.16 

49.1  -3.7 

54.20  +.17 

63.8  -1.1 

24.9 

24.70    .95 

13.1     3.6 

19.87     .90 

16.6    9.8 

8.61     .98 

45.4     3.6 

54.39    .91 

64.3    1.9 

34.9 

24.99  +.33 

9.6  -3.3 

20.09  +.94 

13.9  -9.7 

8.95  +.39 

41.9  -3.3 

54.62  +.94 

65.6  -1 J 
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APPARENT  PLACES  FOB  THE  UPPER  TRAN8IT  AT  WASHINGTON. 

a  Trianguli  A  astral  it. 

tl  Herciilif. 

ft 

Ophinchi. 

d  Hercalii. 

Mean 

Solar 
Date. 

Bight 
Ascension. 

Declination 
South. 

Bight 
Ascension. 

Declination 
North. 

Bight 
Ascension. 

Declination 
North. 

Bight 
Ascension. 

Declination 
North. 

h      m 

16  86 

-68°  48 

h      m 

16  38 

+  39    8 

h 

16 

m 

52 

+  9°  33 

h     m 

16  57 

+  33°  43 

(Dec.  30.9) 

8 

33.18  +.53 

40.5  +1.7 

• 

57.44  +.91 

24.4  -3.3 

s 
14.94 

+.90 

17.6  -9.1 

s 
22.12  +.19 

65.V  -3.9 

Jan.    9.9 

33.76     .61 

38.9     1.5 

57.67     .96 

21.2     3.0 

15.15 

.93 

15.4     9.0 

22.34     .94 

62.7     9.9 

19.9 

34.40     .67 

37.6     l.l 

57.95     .99 

18.4     9.6 

15.40 

.96 

13.4     1.9 

22.60     .98 

59.9     9.6 

39.8 

35.10     .79 

36.8    0.6 

58.26     .39 

16.0     9.9 

15.67 

.97 

11.6     1.7 

22.88    .29 

57.5     9.9 

Fob.  8.8 

35.83     .75 

36.4  +0.9 

58.60     .34 

14.1      1.7 

15.95 

.99 

10.0     1.4 

23.18    .31 

55.4     1.8 

18.8 

36.59  +.76 

36.4  -0.9 

58.94  +.34 

12.6  -1.1 

16.24 

+.99 

8.8  -1.1 

23.50  +.39 

53.9  -1.3 

28.8 

37.35     .75 

36.8     0.6 

59.28     .34 

11.8-0.5 

16.53 

.99 

7.8    0.7 

23.83     .39 

53.0     0.7 

Mar.  10.7 

38.09    .73 

37.6     1.0 

59.62     .33 

11.6  +0.1 

16.82 

.98 

7.3  -0.3 

24.15     .39 

52.5  -0.1 

80.7 

38.81     .70 

38.7     1.3 

59.94     .39 

12.0     0.7 

17.09 

.97 

7.2  +0.1 

24.46     .31 

52.7  +0.5 

30.7 

39.49    .66 

40.2     1.6 

60.25     .99 

13.0     1.9 

17.36 

.96 

7.5    0.5 

24.76     .99 

53.5    1.0 

Apr.   9.6 

40.13  +.60 

42.0  -1.9 

60.53  +.96 

14.4  +1.7 

17.61 

+.94 

8.1  +0.8 

25.04  +.97 

54.7  +1.5 

I9.G 

40.71     .54 

44.1     9.1 

60.78     .93 

16.4    9.1 

17.83 

.99 

9.1     1.1 

25.29     .94 

56.4     1.9 

29.6 

41.22     .47 

46.3     9.3 

60.99     .90 

18.7     9.4 

18.04 

.19 

10.3     1.3 

25.51     .91 

58.5    9.9 

May    9.6 

41.65     .30 

48.7     9.5 

61.17     .16 

21.2    9.7 

18.22 

.17 

11.7     1.5 

25.70     .18 

60.9    9.5 

19.5 

42.01     .31 

51.3     9.6 

61.31     .19 

24.0     9.8 

18.37 

.14 

13.3     1.6 

25.86     .14 

63.5     9.6 

29.5 

42.27  +.99 

53.9  -4.6 

61.40  +.07 

26.8  +9.8 

18.50  +.u 

15.0  +1.7 

25.98  +.10 

66.2  +9.7 

June  8.5 

42.44     .19 

56.5     9.6 

61.45 +.03 

29.7     9.8 

18.59 

.07 

16.7     1.7 

26.05     .06 

68.9    9.7 

18.5 

42.51  +.09 

59.1     9.5 

61.46  -.09 

32.4     9.7 

18.65  +.04 

18.4     1.6 

26.09  +.o; 

71.6     9.6 

28.4 

42.48  -.08 

61.5    9.4 

61.42     .06 

35.0     9.5 

18.67 

.00 

19.9     1.5 

26.08  -.03 

74.1     9.4 

j 

Julj   8.4 

42.35     .18 

63.8    9.1 

61.34     .10 

37.4     9.9 

18.65 

-.03 

21.4     1.4 

26.03     .07 

76.5     9.9  1 

18.4 

42.12 -.97 

65.8  -1.8 

61.22  -.14 

39.5  +1.9 

18.60 

-.07 

22.7  +1.9 

25.94  -.11 

78.6  +1.9  : 

28.3 

41.81     .35 

67.5    1.5 

61.06    .18 

41.2    1.5 

18.51 

.10 

23.9     l.O 

25.81     .15 

80.4     1.6  1 

1 

Aug.  7.3 

41.42     .49 

68.8     1.1 

60.86     .91 

42.5    1.1 

18.39 

.13 

24.8    0.8 

25.65    .18 

81.8     1.3 

17.3 

40.96     .47 

69.7    0.7 

60.64     .93 

43.4    0.7 

18.25 

.16 

25.5    0.6 

25.45    .90 

82.9     0.9  ' 

27.3 

40.46     .51 

70.2  -0.9 

60.40    .95 

44.0  +0.3 

18.08 

.17 

26.0    0.4 

25.24     .99 

83.6  +0.5 

Sept.  6.2 

39.93  -.53 

70.2  +0.9 

60.15  -.96 

44.0  -0.9 

17.90 

-.18 

26.2  +0.1 

25.01  -.93 

i 
83.4     0.0  1 

16.2 

39.41     .59 

69.7     0.7 

59.89     .95 

43.6     0.6 

17.72 

.18 

26.2  -O.l 

24.77     .94 

83.7  -0.4  ' 

26.2 

38.90     .49 

68.8     1.9 

59.64     .95 

42.8    l.l 

17.54 

.17 

26.0    0.4 

24.53     .93 

83. 1     0.8 

Oct.    6.2 

38.44     .43 

67.4     1.6 

59.41     .99 

41.5    1.5 

17.37 

.16 

25.4    0.7 

24.31     .91 

82.1     1.9 

16.1 

38.04     .35 

65.6     1.9 

59.21     .19 

39.7     1.9 

17.22 

.13 

24.6    0.9 

24.11     .18 

80.6     1.6 

26.1 

37.74  -.95 

63.5  +9.9 

59.04  -.15 

37.6  -9.3 

17.11 

-.10 

23.6  -1.9 

23.95  -.14 

78.8  -9.0 

Nov.  5.1 

37.54     .14 

61.6    9.4 

58.92    .10 

35.1     9.7 

17.03 

.06 

22.3     1.4 

23.83    .10 

76.6    9.4 

15.0 

37.47  -.01 

58.6    9.5 

58.85  -.04 

32.3     3.0 

17.00 

-.01 

20.7    1.7 

23.75  -.05 

74.0    9.7 

25.0 

37.51  +.11 

56.1     9.5 

58.84  +.09 

29.1     3.9 

17.01 

+.04 

18.9    1.9 

23.73     .00 

71.2    9.9 

Dec   5.0 

37.69     .94 

53.6    9.4 

58.89    .08 

25.9     3.3 

17.08 

.09 

17.0    9.0 

23.76  +.06 

68.2    3.1 

15.0 

37.99  +.36 

51.3  +9.9 

58.99  +.13 

22.5  -3.4 

17.19  +.13 

14.9  -9.1 

23.85  +.11 

65.0  -3.9 

94.9 

38.41     .47 

49.1     9.0 

59.16    .19 

19.1     3.3 

17.34 

.18 

12.7    9.9 

23.99    .17 

61.8     3.9 

34.9 

38.93  +.56 

47.3  +1.7 

59.37  +.94 

15.9  -3.1 

17.54  +JK 

10.5  -9.9 

24.18  +JB 

58.7  -3.1 
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APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

i 

eU 

ra»  Minoria. 

a1  Herculis. 

b  Ophiachi. 

/?  Drmconie. 

Mean 
Solar 
Date. 

it 
ion. 

Declination 
North. 

Right 
Aaoenaion. 

Declination 
North. 

Bight 
Aaoenaion. 

Right 
Aaoenaion. 

h     m 

17  27 

Rigk 
Aaoem 

Declination 
South. 

i 

1  Declination 
North. 

h     m 

16  57 

+82°  13 

h     m 

17     9 

o        / 

+  14  31 

b      m 

17  19 

O             ' 

-24    3 

• 

+62°  22 

(Dec.  30.9) 

a 
30.90 

+.56 

24.V  -3.4 

a 
25.49  +.18 

21.9  -9.3 

a 
22.96  +.91 

58.5  -0.9 

a 
49.14  +.16 

73.6  -3.5 

Jan.   9.9 

31.59 

.69 

21.4     3.1 

25.69     .» 

19.6     9.3 

23.19     .94 

58.8    0.3 

49.34     .93 

70.2     3.3 

19.9 

32.55 

1.11 

18.4     9.7 

25.92    .95 

17.4     9.1 

23.45    .97 

59.1     0.4 

49.60     .98 

66.9     3.1 

29.9 

33.75 

1.30 

15.9     9  9 

26.18     .97 

15.4     1.8 

23.74     .99 

59.6    0.4 

49.91     .33 

64.1     9.7 

Feb.  8.8 

35.15 

1.47 

13.9     1.7 

26.46    .98 

13.7     1.5 

24.04     .31 

60.0    0.5 

50.26     .36 

61.7     9.1  ! 

18.8 

36.70 

1.50 

12.6  -1.1 

26.74  +.99 

12.3  -1.9 

24.35  +.39 

60.5  -0.6 

50.64  +.39 

59.8  -1.6  , 

28.8 

38.32 

1.64 

11.8  -0.4 

27.03    .99 

11.4     0.7 

24.67     .39 

61.0     0  4 

51.04     .40 

58.5     0.9 

Mar.  10.7 

39.98 

1.63 

1 1 .7  +0.9 

27.32    .99 

10.9  -0.3 

24.99     .39 

61.4    0.4 

51.45     .41 

57.9  -0.3 

20.7 

41.59 

1.56 

12.2     0.9 

27.61     .96 

10.8  +0.1 

25.30     .31 

61.8    0.3 

51.85    .40 

58.0  +0.4 

30.7 

43.10 

1.46 

13.4     1.4 

27.88    .97 

11.1     0.6 

25.61     .30 

62.0    0.3 

52.25     .38 

58.7     1.0 

Apr.  9.7 

44.48 

1.33 

15.2  +9.0 

28.14  +.95 

11.9  +0.9 

25.90  +.99 

62.3  -0.9 

52.62  +.36 

60.0  +1.6 

19.6 

45.66 

1.06 

17.4     9.4 

28.38    .93 

13.0     1.3 

26.18    .97 

62.5    0.9 

52.96     .39 

61.8    9.1  : 

29.6 

46.60 

.89 

20.0     9.8 

28.60     .91 

14.4     1.5 

26.44     .95 

62.6    0.1 

53.27     .98 

64.1     9.5 

May   9.6 

47.30 

.56 

22.9    3.0 

28.80     .18 

16.1     1.8 

26.67     .29 

62.7    o.l 

53.53     .94 

66.8     8.8  , 

19.6 

47.73  +.98 

26.0    3.1 

28.96     .16 

17.9     1.9 

26.88    .19 

62.8    0.1 

53.74     .18 

69.8    3.1  ' 

29.5 

47.87 

.00 

29.2  +3.9 

29.10  +.19 

19.9  +9.0 

27.06  +.16 

63.0  -0.1 

53.90  +.13 

72.9  +3.9  | 

June  8.5 

47.72 

-.98 

32.4     3.1 

29.20     .09 

21.8     9.0 

27.20    .13 

63.1     0.1 

54.00     .07 

76.2     3.9 

18.5 

47.31 

.55 

35.5     3.0 

29.27    .05 

23.8     1.9 

27.31     .09 

63.2    0.9 

54.04  +.01 

79.4     3.9 

28.4 

46.63 

.80 

38.4     9.8 

29.30  +.01 

25.7     1.8 

27.37  +.04 

63.4     0.9 

54.02  -.05 

82.5     3.0 

July   8.4 

45.70 

K03 

41.1     9.6 

29.30  -.03 

27.4     1.7 

27.40     .00 

63.6    0.9 

53.94     .U 

86.4     9  8 

18.4 

44.56 

1.94 

43.4  +9.1 

29.25  -.08 

29.0  +1.5 

27.38  -.04 

63.8  -0.9 

53.80  -.16 

88.1   +2.5 

28.4 

43.22 

1.41 

45.3     1.7 

29.17    .10 

30.3    1.9 

27.32    .08 

64.0    0.9 

53.61     .99 

90.4     9.1 

Aug.  7.3 

41.73 

1.56 

46.7     1.9 

29.06    .13 

31.5     1.0 

27.22    .19 

64.1     o.l 

53.37     .96 

92.4     1.8 

17.3 

40.10 

1.67 

47.7     0.8 

28.91     .16 

32.4    0.8 

27.09    .15 

64.2  -0.1 

53.09     .30 

93.9     1.3  i 

27.3 

38.38 

1.74 

48.3  +0.3 

28.74     .18 

33.0    0.5 

26.93     .17 

H4.3    0.0 

52.77     .33 

95.0    0.8  1 

Sept.  6.3 

36.62 

1.78 

48.3  -0.9 

28.56  -.19 

33.3  +0.9 

26.75  -.19 

64.3  +0.1 

52.43  -.35 

95.6  +0.3  J 

16.2 

34.83 

1.77 

47.8    0.7 

28.37     .19 

33.4  -0.1 

26.55    .10 

64.2    0.1 

52.08     .35 

95.7  -0.9 

26.2 

33.08 

1.79 

46.8     1.9 

28.17    .19 

33.1     0.4 

26.36     .19 

64.0    0.9 

51.73     .35 

95.3     0.7 

Oct.    6.2 

31.40 

1.63 

45.3     1.7 

27.99     .17 

32.5    0.7 

26.18     .17 

63.8    0.9 

51.38     .33 

94.4     1.9 

16.1 

29.83 

1.49 

43.4     9.9 

27.83    .15 

31.7    1.0 

26.01     .16 

63.6    0.3 

51.06     .31 

93.0     1.7 

26.1 

28.41 

1.39 

41.0-9.6 

27.70  -.11 

30.5  -1.3 

25.88-.lt 

63.3  +0.3 

50.77  -.97 

91.1  -9.1 

Nov.  5.1 

27.19 

1  10 

38.2    9.9 

27.60     .07 

29.1     1.6 

25.79     .07 

63.0    0.3 

50.53     .91 

88.7    9.5 

15.1 

26.21 

.85 

35.1     3.9 

27.55  -.03 

27.3     1.8 

25.75  -.09 

62.8    0.9 

50.34     .16 

85.9    9.9 

25.0 

25.48 

.58 

31.7     3.4 

27.54  +.09 

25.4    9.0 

25.75  +.03 

62.6  +0.1 

50.22    .09 

82.8    3.9 

Dec.   5.0 

25.05 

-.98 

28.2     3.6 

27.59    .07 

23.2    9.9 

25.82    .09 

62.5    0.0 

50.16  -.09 

79.5    3  5 

15.0 

24.93 

+.03 

24.6  -3.6 

27.68  +.19 

20.9  -9.4 

25.93  +.14 

62.5  -o.l 

50.18  +.05 

75.9  -3.6 

25.0 

25.13 

.35 

21.0     3.5 

27.82    .16 

18.5     9.4 

26.09    .18 

62.7    0.9 

50.27     .19 

72.3    3.6 

34.9 

25.63  +.67 

17.5  -3.4 

28.00  +.90 

16.1  -9.3 

26.29  +.99 

62.9  -0.3 

50.43  +.18 

68.7  -3.5  ' 

FIXED   STARS,  1886. 


349 


APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT;  WASHINGTON. 

aOph 

iuchi. 

o  Draconis. 

fi  Herculis. 

^i  Draconis. 

Mean 
Solar 
Date. 

Right 
Ascension. 

Declination 
North. 

Bight 
Ascension. 

Declination 
North. 

Bight 
Ascension. 

Declination 
North. 

Bight 
Ascension. 

Declination 
North. 

li      in 

17  29 

+ 12°  38 

h     m 

17  37 

+68  48 

h      in 

17  41 

+27°  47 

li      m 

17  43 

+  72°  12 

Ijan.    0.0 

s 
37.07  +.16 

44.5  -9.3 

s 
33.44  +.17 

42.1  -3.6 

s 
56.21  +.14 

Wi  -9.9 

H 

53.58  +.16 

20.7  -3.7 

|            9.9 

37.25     .90 

42.3    9.9 

33.66     .98 

38.6     3.4 

58.38     .19 

19.6     9.6 

53.81     .99 

17.1      3.5 

19.9 

37.47     .S3 

40. 1     9.0 

33.99     .38 

35.4     3.9 

58.58     .99 

16.9     9.6 

54.16     .41 

13.8     3.9 

29.9 

37.71     .85 

38.2     1.8 

34.42     .47 

32.3     9.8 

58.82     .95 

14.4     9.3 

54.63     .59 

10.8     9.8 

Feb.   8.8 

37.98     .97 

36.5     1.5 

34.93     .54 

29.8    9.3 

59.08     .97 

12.3     1.9 

55.21     .61 

8.2     9.3 ' 

1 

!           18.8 

38.26  +.98 

35.1  -1.9 

35.51  +.60 

27.8  -1.7 

59.37  +.99 

10.6  -1.5 

55.86  +.68 

1 

6.2  -1.7 

28.8 

38.54     .99 

34.1     0.8 

36.13     .63 

26.4     1.0 

59.67     .30 

9.3     1.0 

56.57     .73 

4.7     l.l 

Mar.  10.8 

38.83     .99 

33.6  -0.4 

36.77     .64 

25.8  -0.3 

59.97     .30 

8.6  -0.4 

57.32     .75 

3.9  -0.4 

•20.7 

39.11     .98 

33.4     0.0 

37.42     .64 

25.7  +0.3 

60.27    .30 

8.5  +0.1 

58.07     .74 

3.8  +0.9 

30.7 

39.39     .97 

33.7  +0.5 

38.05     .61 

26.4     1.0 

60.57     .99 

8.8     0.6 

58.81     .79 

4.4     0.9 

I 

Apr.   9.7 

39.66  +.96 

34.4  +0.9 

38.64  +.57 

27.7  +1.6 

60.86  +.98 

9.7  +1.1 

59.51  +.67 

1 
5.6  +1.5 

1           J  9.7 

39.91     .94 

35.4     1.9 

39.18     .51 

29.5    9\l 

61.13     .96 

11.0      1.5 

60.15     .60 

7.4     9.0 

29.6 

40.14     .99 

36.7     1.5 

39.66     .44 

31.9     9.5 

61.38     .94 

12.8     1.9 

60.72     .59 

U.6     9.5 

May    9.6 

40.35     .90 

38.3     1.7 

40.06     .35 

34.6    9.9 

61.61     .91 

14.9    9.9 

61.19     .49 

12.3     9.8 

19.6 

40.54     .17 

40.1     1.8 

40.37     .96 

37.7    3.9 

61.80     .18 

17.2    9.4 

61.55     .31 

15.3    3.1 

1 

29.5 

40.70  +.14 

41.9  +1.9 

40.58  +.16 

40.9  +3.3 

61.97 +.15 

19.7  +9.5 

61.80  +.19 

i 

18.5  +3.3 

June  8.5 

40.82     .11 

43.9     1.9 

40.69  +.06 

44.3    3.4 

62.09     .11 

22  3    9.6 

61.93  +.07 

21.9     3.3 

i           18.5 

40.91     .07 

45.8     1.9 

40.70  -.04 

47.7     3.3 

62.18     .07 

24.8    9.5 

61.94  -.05 

25.2    3.3 

28.5 

40.96  +.03 

47.6     1.8 

40.61     .14 

50.9     3.9 

62.23  +.03 

27.3     9.4 

61.82     .17 

28.4     3.9 , 

July    8.4 

•• 

40.97  -.01 

49.4     1.7 

40.4 1     .94 

54.0     3.0 

62.23  -.09 

29.7     9.3 

61.59     .99 

31.5    3.0 

18.4 

40.95  -.05 

50.9  +1.5 

40.12 -.33 

56.8  +9.7 

62.19  -.06 

31.9  +9.1 

61.25 -.40 

34.4  +9.7 

28.4 

40.88     .06 

52.3     1.3 

39.75     .49 

59.3     9.3 

62.11     .10 

33.8     1.8 

60.80     .60 

36.9    9.4  i 

1 

Aug.  7.4 

40.78     .19 

53.5     1.1 

39.29     .49 

61.4     1.9 

61.98     .14 

35.5     1.5 

60.25     .68 

39.1     9.0 

17.3 

40.65     .15 

54.4     0.8 

38.77     .65 

63.1     1.5 

61.83     .n 

36.8     1.9 

59.63     .66 

40.8     1.5 1 

27.3 

40.49     .17 

55. 1     0.5 

38.19     .60 

64.3     1.0 

61.65    .90 

37.8     0.8 

58.94     .71 

42.1     1.0 

Sept.  6.3 

40.31  -.18 

55.5  +0.3 

37.58  -  .63 

65.1  +0.5 

61.44  -.91 

38.4  +0.4 

58.21  -.75 

42.9  +0.5 ' 

i 

16.2 

40.12     .19 

55.7    0.0 

36.94     .64 

65.3    0.0 

61.22     .99 

38.7    0.0 

57.44     .77 

43.2    0.0 

26.2 

39.93     .19 

55.5  -0.3 

36.29     .64 

65.0  -0.5 

60.99     .99 

38.5  -0.4 

56.67     .77 

43.0  -0.5 

Oct.    6.2 

39.74     .18 

55. 1     0.6 

35.66     .69 

64.1     1.0 

60.77     .91 

38.0    0.8 

55.91     .75 

42.2     1.0 

J6.2 

39.57     .16 

54.3     0.9 

35.06     .68 

62.8     1.6 

60.57     .19 

37.0     1.9 

55.17     .71 

40.9     1.5 

26.] 

39.43  -.13 

53.3  -l.l 

34.51  -.69 

60.9  -9.1 

60.39  -.16 

35.7  -1.6 

54.50  -.64 

39.1  -9.0 

Nov.  5^ 

39.32     .09 

52.0    1.4 

34.02     .44 

•  58.6    9.6 

60.25     .19 

33.9     1.9 

53.89     .56 

36.9    9.5 

15.1 

39.26  -.04 

50.5     1.7 

33.62     .36 

55.8    9.9 

60.14     .08 

31.9    9.9 

53.38     .45 

34.1     9.9 

25.1 

39.23     .00 

48.7     1.9 

33.31     .95 

52.7     3.3 

60.09  -.03 

29.4     9.5 

52.99     .34 

31.1     3.9 

Dec.   5.0 

39.26  +.05 

46.7    9.1 

33.11     .14 

49.2    3.5 

<>0.08  +.09 

26.8    9.7 

52.71     .91 

27.7     3.5 

15.0 

39.33  +.10 

44.5  -9.9 

33.03  -.09 

45.6  -3.7 

60.12  +.07 

24.0  -9.9 

52.57  -.07 

24.1  -3.6 

25.0 

39.45     .14 

42.2    9.3 

33.06  +.09 

41.9    3.7 

60.21     .19 

21.1     9.9 

52.57  +.07 

20.4     3.7 

35.0 

39.61  +.18 

39.9  -9.3 

33.21  +.91 

38.3  -3.6 

60.36  +.17 

18.1  -4.9 

52.70  +.90 

16.7  -3.6 

vA 
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25.70  4.09 

27.4     1.0 

15.0 

60.43  4.01 

79.9  -3.5 

30.52  4.10 

19.6  40.4 

58.10  4.06 

6.3  -0.1 

25.74  4.00 

28.6  -1.1 

95.0 

60.48    .00 

75.6    3.0 

30.65     .15 

19.2    0.3 

58.21     .13 

6.5    0.9 

25.83     .11 

29.9    1 J 

91.0 

50,00  4.10 

79.0  -3.5 

30.83  4.90 

18.9  40.3 

58.37  4.17 

6.7  -0.9 

25.95  4.15 

30.2  -1 J 
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APPARENT  PLACES  FOB  THE  UPPER  TRANSIT  AT  WASHINGTON. 

Mean 
8olar 
Date. 

1  Aqails. 

e  Octantis. 

a  Lyra. 

/?  Lyra). 

Right 
Ascension. 

Declination 
South. 

Right 
Ascension. 

DeoUnation 
South. 

Right 
Ascension. 

DeoUnation 
North. 

Right 
Ascension. 

Declination 
North. 

h      m 

18  28 

O           ' 

-  8  19 

h     m 

18 

-89  15 

h     m 

18  33 

+38°  40 

h     m 

18  45 

+33°  13 

Jan.    0.0 

s 
56.66  +.13 

14.5  -0.9 

m     s 
33  17.4+  4.4 

65.0  +3.4 

s 
2.97  +.08 

48.8  -3.9 

s 
50.62  +.07 

59.1  -3.0 

10.0 

58.80     .16 

15.4     0.9 

33  23.5    7.7 

61.7     3.9 

3.07     .13 

46.6    3.1 

50.72     .!» 

56.2    9.9 

19.9 

58.98     .19 

16.4     0.8 

33  32.6  10.6 

58.6     3.0 

3.23     .18 

42.5    3.0 

50.86     .16 

53.3     9.8 

99.9 

59.19     .99 

17.2     0.8 

33  44.5  13.9 

55.8    9.7 

3.43     .99 

39.6     9.7 

51.04     .90 

50.5     9.6 

Feb.   8.9 

59.42     .94 

18.0     0.6 

33  56.8  15.3 

53.2    9.3 

3.67     .95 

37. 1     9.4 

51.26     .93 

48.0     9.9 

18.8 

59.67  +.96 

18.6  -0.5 

34  15.0+17.1 

51.1  +1.9 

3.94  +.98 

34.9  -1.9 

51.50  +.96 

46.0  -1.8 

!          28.8 

59.94     .97 

19.1     0.3 

34  32.8  18.4 

49.4     1.5 

4.23     .30 

33.2     1.4 

61.78     .98 

44.3     1.3 

Mar.  10.8 

60.22     .96 

19.3  -0.1 

34  51.7  19.3 

48.1     1.0 

4.55     .39 

32.1     0.8 

52.07     .30 

43.2     0.8 

20.8 

60.50     .99 

19.4  +0.1 

35  11.3  19.8 

47.4  +0.5 

4.67     .33 

31.6  -0.3 

52.38     .31 

42.6  -0.9 

30.7 

! 

60.79     .99 

19.1     0.4 

35  31.1   19.8 

47.1     0.0 

5.20     .33 

31.6  +0.4 

52.69     .31 

42.6  +0.3 

i 

!Apr.   9.7 

61.08  +.96 

18.7  +0.6 

35  50.7+19.4 

47.3  -0.4 

5.54  +.33 

32.3  +0.9 

53.00  +.31 

43.1  +0.9 

19.7 

61.36     .96 

18.1     0.7 

36    9.7   18.6 

48.0    0.9 

5.86     .31 

33.5     1.5 

53.31     .30 

44.2     1.4 

29.7 

61.63     .97 

17.4     0.9 

36  27.8  17.5 

46.1     1.3 

6.16     .99 

35.2     1.9 

53.61     .99 

45.8     1.8 

May   9.6 

61.89     .96 

16.5    1.0 

36  44.6  16.0 

50.7     1.7 

6.45     .97 

37.3    9.3 

53.69     .97 

47.7     9.9 

19.6 

62.13     .93 

15.5    1.1 

36  59.6  14.1 

52.7    9.1 

6.70     .94 

39.8    9.6 

54.15     .94 

50.1     9.5 

29.6 

62.35  +.90 

14.5  +1.1 

37  12.7+11.9 

55.0  -9.4 

6.92  +.90 

42.6  +9.8 

54.37  +.91 

52.7  +9.8 

June  8.5 

62.54     .17 

13.5    l.l 

37  23.4    9.5 

57.7    9.7 

7.10     .16 

45.5     9.9 

54.57     .17 

55.5    9.9 

18.5 

62.70     .14 

12.5    1.0 

37  31.5    6.7 

60.5    9.9 

7.24     .11 

48.6     3.0 

54.72     .13 

58.3     3.0 

28.5 

62.82     .10 

11.6     1.0 

37  36.8    3.8 

63.5    3.0 

7.33     .07 

51.6     3.0 

54.83     .06 

61.2    9.9 

July  8.5 

62.90    .06 

10.8    0.9 

37  39.4+  0.9 

66.6    3.1 

7.37  +.09 

54.6    9.9 

54.89  +.04 

64.1      9.8 

18.4 

62.94  +.09 

10.1  +0.7 

37  38.5-  9.9 

69.7  -3.0 

7.36  -.03 

57.4  +9.7 

54.90  -.01 

66.8  +9.7 

28.4 

62.94  -.09 

9.5    0.6 

37  34.9    5.1 

72.6    9.9 

7.30     .08 

60.0     9.5 

54.86     .06 

69.3    9.5 

Aug.  7.4 

62.89     .06 

9.0     0.5 

37  28.3    8.0 

75.5    9.7 

7.19     .18 

62.3    9.9 

54.78     .10 

71.6    9.9 

17.4 

62.81     .10 

8.6    0.4 

37  19.0  10.6 

78.0    9.3 

7.04     .17 

64.4     1.8 

54.66    .14 

73.6     1.9 

27.3 

62.69     .13 

8.4     0.3 

37    7.3  19.8 

80.2    1.9 

6.84     .91 

66.0     1.5 

54.49    .18 

75.2     1.5 

Sept.  6.3 

62.54  -.16 

8.2  +0.9 

36  53.6-14.6 

81.6  -1.4 

6.62  -.94 

67.3  +1.0 

54.30  -.91 

80.5  +1.9 

16.3 

62.37     .17 

8.2  +0.1 

36  38.2  15.9 

83.0    0.9 

6.37     .95 

68.1     0.6 

54.08     .93 

77.3     0.8 

26.2 

62.19     .18 

8.3    0.0 

36  22.0  16.5 

83.6  -0.3 

6.11      .96 

68.5  +0.9 

53.84     .94 

77.8  +0.3 

Oct.    6.2 

62.01     .18 

8.4  -0.1 

36    5.3  16.6 

83.6  +0.3 

5.84     .96 

68.4  -0.3 

53.60     .94 

77.8  -0.1 

16.2 

61.83     .17 

8.6     0.9 

35  48.9  16.0 

83.0    0.8 

5.59     .96 

.   67.9    0.8 

53.36     .93 

77.4     0.5 

26.2 

61.68  -.14 

9.0  -0.3 

35  33.5-14.7 

81.7  +1.5 

5.35  -.93 

66.8  -1.9 

53.14  -.91 

76.5  -i.o 

Nov.   5.1 

61.55     .11 

9.4     0.4 

35  19.7  19.8 

80.0    9.0 

5.13    .90 

65.4     1.7 

52.94     .18 

75.2     1.4 

15.1 

61.45     .07 

9.9    0.5 

35    8.0  10.4 

77.8    9.4 

4.96     .15 

63.5    9.1 

52.77     .15 

73.5     1.8 

25.1 

61.40  -.03 

10.6     0.6 

34  59.0    7.5 

75.1     9.8 

4.82    .11 

61.2    9.5 

52.65    .10 

71.5    9.1 

Deo.   5.1 

61.38  +.01 

11.3     0.7 

34  53.1     4.4 

72.1     3.1 

4.74  -.06 

58.5    9.8 

52.57     .06 

69.0    9.4 

15.0 

61.42  +.06 

12.2  -0.8 

34  50.3-  1.0 

68.9  +3.9 

4.71     .00 

55.6  -3.0 

52.53  -.01 

66.3  -9.7 

25.0 

61.49     .10 

13.1     0.8 

34  51.0+9.4 

65.5    3.3 

4.73  +.0n 

52.5    3.1 

52.55  +.04 

63.4     9.8 

35.0 

61.61  +.14 

14.0  -0.9 

34  55.0+  5.7 

62.2+3.3 

4.80  +.10 

49.3  -3.9 

52.62  +.09 

60.5  -4.9 
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APPARENT  PLACES  FOK  THE  UPPER  TRANSIT  AT  WASHINGTON. 

i 

7  Sagittarii. 

50  Draconis. 

CAq 

uilae. 

d  Sagittarii. 

Mean 
Solar 
Date. 

Bight 
Ascension. 

Declination 
South. 

Right 
Ascension. 

Declination 
North. 

Right 
Ascension. 

Declination 
North. 

Right 
Ascension. 

Declination 
South. 

h     m 

18  48 

-26°  26 

h     in 

18  49 

+75°  17 

19    0 

+  13°  4l' 

h     m 

19  10 

O           1 

-19    9 

Jan.   0.0 

8 

10.01  +.19 

6.6  +0.3 

s 
57.97  -.08 

66.4  -3.6 

s 
8.74  +.07 

49.0  -9.1 

8 

56.20  +.09 

10.8  -0.1 

10.0 

.10.15     .16 

6.3     0.3 

57.96  +.08 

62.8     3.5 

8.84     .11 

47.0    9.1 

56.31     .13 

10.9    o.i  ! 

j 

20.0 

10.33     .SO 

6.1     0.9 

58.12     .24 

59.3     3.4 

8.97     .15 

44.9    9.0 

56.46     .16 

no   o.i ! 

29.9 

10.54     .93 

5.9    0.9 

58.45     .40 

55.9     3.9 

9.14     .18 

43.0     1.8 

56.64     .19 

11. 1  -0.1 

Feb.   8.9 

10.79     .98 

5.6     0.9 

58.92     .54 

52.9     9.9 

9.33    .91 

41.2     1.6 

56.85     .99 

11.1      0.0 

18.9 

11.05  +.98 

5.4  +0.3 

59.53  +.66 

50.2  -9.4 

9.55  +.93 

39.8  -1.3 

57.09  +.95 

ll.l    +0.1 

28.8 

11.34     .99 

5. 1     0.3 

60.24     .76 

48.0     1.9 

9.80     .96 

38.6     1.0 

57.34     .97 

10.9    0.2 

Mar.  10.8 

11.64     .31 

4.8    0.3 

61.04     .83 

46.4     1.3 

10.06     .97 

37.9     0.5 

57.62     .98 

10.7     0.3 

20.8 

11.95     .31 

4.4     0.4 

61.90     .87 

45.5  -0.6 

10.33     .98 

37.5  -0.1 

57.90     .99 

10.3     0.4 

30.8 

12.27     .39 

4.0    0.4 

62.79     .89 

45.2    0.0 

10.61     .98 

37.6  +0.3 

56.20    .30 

9.8    0.5 

Apr.   9.7 

12.59  +.39 

3.6  +0.4 

63.67  +.87 

45.5  +0.7 

10.90  +.98 

38.1  +0.7 

58.51  +.30 

9.2  +0.6  , 

19.7 

12.91     .31 

3.2    0.4 

64.52     .83 

46.5     1.3 

11.18     .98 

39.0     1.1 

58.81     .30 

8.5    0.7 

29.7 

13.22    .31 

2.8    0.4 

65.32    .76 

48.1     f.8 

11.46     .97 

40.3     1.4 

59.11     .30 

7.8    0.7 

May   9.7 

13.52     .99 

2.4     0.3 

66.04     .67 

50.2    9.3 

11.73     .96 

41.9    1.7 

59.41     .99 

7.0     0.8  ■ 

19.6 

13.81     .97 

2.1     0.3 

66.65    .55 

52.7    9.7 

11.98     .94 

43.7     1.9 

59.69     .97 

6.3    0.7 

29.6 

14.07  +.95 

1 .9  +0.9 

67.15 +.43 

55.6  +3.0 

12.21  +.99 

45.7  49.0 

59.95  +.95 

5.6  +0.7 

June  8.6 

14.30     .91 

1.7  +0.1 

67.51     .99 

58.7     3.9 

12.41      .19 

47.8    9.1 

60.19     .99 

4.9     0.6 

18.5 

14.49     .17 

1 .7    0.0 

67.73  +.15 

62.1     3.4 

12.58     .15 

50.0     9.9 

60.39     .19 

4.4     0.5 

28.5 

14.65    .14 

1.7-0.1 

67.81     .00 

65.5     3.4 

12.71     .11 

52.1     9.1 

60.56     .15 

3.9    0.4 

Jul j   8.5 

14.76     .09 

1.9     0.9 

67.73  -.15 

68.9     3.4 

12.81     .07 

54.2     9.0 

60.69    .11 

3.6    0.3 

18.5 

14.83  +.04 

2.2  -0.3 

67.51  -.99 

72.2  +3.9 

12.86  +.03 

56.2  +1.9 

60.78  +.06 

3.4  +o.i 

28.4 

14.85     .00 

26    0.4 

67.15     .43 

75.3     3.0 

12.87  -.01 

57.9     1.7 

60.81  +.01 

3.4    o.o 

Aug.  7.4 

14.82  -.05 

3.0    0.4 

66.65     .55 

78.2    9.7 

12.63     .06 

59.5    1.5 

60.81  -.03 

3.4  -0.1 

17.4 

14.74     .09 

3.4     0.5 

66.04     .67 

80.7     9.4 

12.75    .10 

60.9    1.3 

60.75    .07 

3.5    0.9 

27.4 

14.63    .13 

3.9    0.5 

• 

65.32    .76 

82.9    9.0 

12.64     .13 

62.0    1.0 

60.66    .11 

3.7     0.9 

Sept.  6.3 

14.48  -.16 

4.3  -0.4 

64.51  -.84 

84.7  +1.5 

12.49  -.16 

62.9  +0.7 

60.53  -.14 

4.0  -0.3 

16.3 

14.30     .19 

4.7    0.3 

63.64     .90 

86.0     1.0 

12.32    .18 

63.5    0.4 

60.37    .17 

4.3     0.3 

26.3 

14.10     .90 

5.0     0.3 

62.72     .93 

86.8  +0.5 

12.13     .19 

63.8  +0.9 

60.19    .18 

4.6     0.3 

Oct.    6.2 

13.91     .90 

5.2    0.9 

61.77     .94 

87.1     o.o 

11.94     .19 

63.8  -o.i 

60.01     .19 

4.8    0.3 

16.2 

13.71     .19 

5.3  -0.1 

60.83     .93 

86.9  H>.5 

11.75     .18 

63.5    0.4 

59.82    .18 

5. 1     0.9 

26.2 

13.53  -.16 

5.3    0.0 

59.91  -.89 

86.1  -1.0 

11.57 -.17 

62.9  -0.7 

59.65  -.16 

5.3  -0.9 

Nov.  5.2 

.  13.38    .13 

5.3  +0.1 

59.05     .83 

84.8    1.5 

11.41     .14 

62.0    1.0 

59.50     .14 

5.5     0.9 

15.1 

13.27    .10 

5.1     0.9 

58.26     .74 

83.0    9.1 

11.28     .11 

60.8    1.3 

59.37     .10 

5.7     0.9 

25.1 

13.19  -.05 

4.9    0.9 

57.57     .63 

80.7    9.6 

11.19     .07 

59.4     1.6 

59.29    .06 

5.8     0.9 

Deo*   5.1 

13.16    .00 

4.7     0.9 

57.00     .50 

77.9    9.9 

11.13  -.03 

57.7     1.8 

59.24  -.09 

6.0     0.9 

15.1 

13.19  +.05 

4.4  +0.3 

56.57  -.35 

74.8  -3.9 

11.12  +.01 

55.8  -9.0 

59.24  +.09 

6.1  -0.9 

25.0 

13.26    .09 

4.2    0.9 

56.30     .19 

71.4     3.5 

11.15     .05 

53.8    9.1 

59.28     .06 

6.3     0.9 

35.0 

13.37  +.13 

3.9  +0.9 

56.19 -.03 

67.9  -3.8 

11.22 +.09 

61.7-4.1 

59.37  +.11 

6.5  -0.9 
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APPARENT  PLACES  FOR  THE  UPPER  TRAN8IT  AT  WASHINGTON. 

6  Draconif. 

r  Draconis. 

6  A  qui  la. 

«  Aquils. 

Mean 
Solar 
Date. 

Right 
Ascension. 

Declination 
South. 

Right 
Ascension. 

Declination 
North. 

Right 
Ascension. 

Declination 
North. 

Right 
Ascension. 

Declination 
North. 

h      ni 

19  12 

+67  27 

li    m 

19  17 

O            1 

+73     8 

h     m 

19  19 

+  2°  53 

h      ra 

19  30 

-  7  16 

Jan.    0.0 

s 

38.60  -.07 

50.8  -3.5 

s 
40.63  -.15 

48.5  -3.5 

8 

43.54  +.06 

25.1  -1.5 

8 

43.95  +.06 

41.7  -0.8 

10.0 

38.58  +.03 

47.3     3.5 

40.55  -.01 

45.0     3.5 

43.63     JO 

23.7     1.4 

44.03     .10 

42.5     0.8 

90.0 

38.66    .14 

43.7     3.4 

40.62  +.13 

4 1 .5     3.5 

43.75     .14 

22.2    1.4 

44.15     .13 

43.3     0.8 

39.9 

38.86     .94 

,     40.3     3.3 

40.82     .97 

38.0     3.3 

43.90     .17 

20.9     1.3 

44.30     .16 

44.0     0.7 

Feb.   8.9 

39.15    .34 

37. 1     3.0 

41.16     .40 

34.8     3.1 

44.09     .90 

19.7     1.1 

44.48     .19 

44.6  -0.5 

18.9 

39.53  +.42 

34.3  -9.6 

4 1.63 +.59 

31.9-9.7 

44.29  +.99 

18.7  -0.9 

44.69  +.99 

45.1  -0.4 

28.9 

39.99     .49 

31.9    9.1 

42.20     .61 

29.5    9.9 

44.52     .94 

18.0    0.6 

44.93     .94 

45.4  -0.9 

Mar.  10.8 

30.51     .54 

30.1     1.5 

42.86     .69 

27.6     1.7 

44.77     .96 

17.6  -0.3 

45.16     .96 

45.4  +0.1 

30.8 

31.08     .56 

28.9     0.9 

43.58     .75 

26.3     1.0 

45.04     .97 

17.5  +0.1 

45.43     .97 

45.2     0.3 

30.8 

31.68     .60 

28.3  -0.9 

44.35     .77 

25.6  -0.3 

45.31     .98 

17.7    0.4 

45.70     .98 

44.8    0.5 

Apr.   9.7 

33.39  +.80 

28.4  +0.4 

45.13  +.78 

25.6  +0.3 

45.59  +.98 

18.2  +0.7 

45.99  +.99 

44.2  +0.7 

19.7 

33.89     .50 

29.2     l.l 

45.91     .76 

26.3     1.0 

45.88     .98 

19.1     1.0 

46.28     .99 

43.4     0.9 

89.7 

33.46    .55 

30.6     1.6 

46.64     .71 

27.5     1.6 

46.16     .98 

20.2     1.9 

46.57     .99 

42.4     l.l 

May   9.7 

33.99    .50 

32.5    9.9 

47.33     .65 

29.3     9.1 

46.44     .97 

21.6     1.4 

46.85     .98 

41.2     1.9 

J  9.6 

• 

34.47     .44 

34.9     9.6 

47.94     .56 

31.7     2.5 

46.70     .95 

23.1     1.6 

47.13     .97 

40.0     1.3 

39.6 

34.88  +.37 

37.7  +3.0 

48.45  +.46 

34.4  +9.9 

46.95  +.93 

24.7  +1.7 

47.39  +.95 

38.7  +1.3 

Juue  8.6 

35.30     .98 

40.8     3.3 

48.86     .35 

37.4     3.9 

47.17     .91 

26.4     1.7 

47.62     .99 

37.4     1.3 

18.6 

35.44     .19 

44. 1     3.4 

49.15     .93 

40.7     3.3 

47.36     .18 

28.1     1.7 

47.83     .19 

36.1     1.9 

38.5 

35.58  +.09 

47.6     3  5 

49.32  +.10 

44.1     3.4 

47.52     .14 

29.8     1.6 

48.01     .16 

35.0     1.1 

July  8.5 

35.63  -.01 

51.0     3.4 

49.35  -03 

47.6     3.4 

47.64     .10 

31.4     1.5 

48.14     .11 

33.9     1.0 

18.5 

35.56  -.10 

54.5  +3.4 

49.26  -.16 

51.0  +3.4 

47.72  +.06 

32.8  +1.4 

48.24  +.07 

33.0  +0.9 

36.4 

35.41     .90 

57.8    3.9 

4004     .98 

51.3     3.9 

47.75  +.01 

34.2     1,9 

48.29  +.03 

33.2    0.7 

Aug.  7.4 

35.16    .99 

60.8     9.9 

48.69     .40 

57.4     3.0 

47.74  -.03 

35.3     l.l 

48.29  -.09 

31.5    0.5 

17.4 

34.84     .37 

63.6     9.6 

48.23     .51 

60.3    9.7 

47.69     .07 

36.3    0.9 

48.26     .06 

31.1     0.4 

37.4 

34.41     .45 

66.0     9.3 

47.67     .60 

02.8    9.3 

47.60     .11 

37.1     0.7 

48.18    .10 

30.7     0.3 

Sept.  6.3 

33.93  -.51 

68.1  +1.8 

47.03  -.68 

64.9  +1.9 

47.47  -.14 

37.6  +0.0 

48.06  -.13 

30.6  +0.1 

16.3 

33.40     .55 

69  7     1.4 

46.31     .74 

66.7     1.5 

47.32     .16 

38.0    0.3 

47.92     .15 

30.5    0.0 

36.3 

33.83     .59 

70.8     0.9 

45.54     .79 

67.9     1.0 

47.15     .17 

38.1  +0.1 

47.76     .17 

30.6  -o.l 

Oct.    6.3 

33.33    .60 

71.4  +0.3 

44.74     .81 

68.6  +0.5 

46.98     .18 

38.1  -0.1 

47.58     .18 

30.8    0.9 

16.3 

31.62    .6i) 

71.5-0.9 

43.92     .81 

68.8  -0.1 

46.80     .17 

37.9    0.3 

47.41     .17 

31.0     0.3 

i 

36.3 

31.03  -.58 

71.0  -0.8 

43.11  -.79 

68.5  -0.6 

46  63  -.16 

37.4  -0.5 

47.24  -.16 

31.4  -0.4  ! 

Nov.   5.3 

30.47     .54 

70.0     1.3 

42.34     .75 

67.6     1.9 

46.47     .14 

36.8    0.7 

47.08     .14 

31.9    0.5 

15.1 

39.95     .49 

68.4     1.8 

4 1 .62     .68 

66.1     1.7 

46.35     .11 

36.0    0.9 

46.96     .11 

32.4     0.6 

35.1 

39.50     .40 

66.3    9.3 

40.98     .60 

64.2    9.9 

46.25     .08 

35.0     1.1 

46.86     .06 

33.0    0.7 

Deo.   5.1 

39.13     .33 

63.8    9.7 

40.43     .49 

61.7     9.7 

46.20  -.04 

33.8     1.2 

46.60  -.04 

33.7    0.7 

15.1 

28.8:1  -.94 

60.8  -3.1 

39.99  -.37 

58.8  -3.0 

46.18     .00 

33.5  -1.3 

46.78     .00 

34.5  -0.8 

35.0 

38.64     .14 

57.6     3.3 

39.68     .94 

55.6     3.3 

46.20  +.04 

31.1     1.4 

46.80  +.04 

35.3     0.8 

35.0 

38.55  -.04 

54.1  -3.6 

39.51  -.11 

52.2  -3.5 

46.26  +.08 

39.7  -1.5 

46.86  +.08 

36.3  -0.9 

33 
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1 

APPARENT  PLACES  FOR  THE  UPPER  TRAN81T  AT  WASHINGTON. 

• 

Mean 
Solar 
Date. 

y  Aquilss. 

a  Aquilw. 
(Jiltair.) 

e  Draconia. 

• 

/?Aqoils». 

Bight 
Ascension. 

Declination 
North. 

Bight 
Ascension. 

Declination 
North. 

Bight 
Ascension. 

Bight 
Ascension. 

DeeUnation 
North. 

North. 

h      m 

19  40 

+ 10°  20 

b     m 

19  45 

o       / 

+  8  84 

h     m 

19  48 

+69°  58 

h      m 

19  49 

O           1 

+  67 

Jan.    0.0 

8 

48.97  +.04 

17.8  -1.8 

1 1 .85  +.04 

12.0  -1.7 

a 
30.20  -.19 

52.8  -3.3 

8 

41.39 +.03 

28.8-1.6 

10.0 

49.03     .06 

16.0     1.8 

11.91      .07 

10.4    1.7 

30.07  -.07 

49.4    3.4 

41.44     .07 

97.2    \A 

80.0 

49.12    .11 

14.3     1.7 

12.00    .u 

8.7     1.6 

30.05  +.04 

45.9     3.5 

41.53    .10 

25.7     1.5 

30.0 

49.25     .14 

12.6     1.6 

12.13    .14 

7.1      1.5 

30.16    .16 

42.4     3.4 

41.65    .14 

24.3    1.4 

Feb.    8.9 

49.41     .17 

11.0     1.4 

12.29    .17 

5.7     1.4 

30.38    .99 

39.1     3.9 

41.81     .17 

22.9    1.9 

18.0 

49.60  +.90 

9.7  -1.1 

12.47  +.90 

4.5  -1.1 

30.71  +.38 

36.0  -9.9 

41.99  +.19 

21.8-1.0 

28.0 

49.62    .99 

8.7     0.8 

12.68    .99 

3.5    0.8 

31.14     .47 

33.3    9.4 

42.20    .99 

21.0    0.7 

Mar.  10.9 

50.05     .94 

8.0    0.5 

12.92     .94 

2.9    0.4 

31.66     .55 

31.1     1.9 

42.43    .94 

20.4  -6.4 

20.8 

50.30    .96 

7.7  -0.1 

13.17     .96 

2.7  -0.1 

32.24     .61 

29.5    1.3 

42.68    .96 

20.9    0.0 

30.8 

50.57    .97 

7.8  +0.3 

13.44     .97 

2.8  +0.3 

32.87     .65 

28.5    0.8 

42.94     .97 

20.4  +0.3 

Apr.   9.8 

50.85  +.98 

8.2  +0.6 

13.72  +.93 

3.3  +0.7 

33.54  +.67 

28.1  -0.1 

43.22  +.96 

20.8  +0.7 

19.7 

51.14     .99 

9.0     1.0 

14.00     .99 

4.1     1.0 

34.21     .67 

28.4  +0.6 

43.50     .99 

21.7    1.0 

29.7 

51,43     .96 

10.2     1.3 

14.29     .99 

5.3     1.3 

34.87     .64 

29.3    1.9 

43.79     .99 

22.8    1.3 

May   9.7 

51.71     .97 

11.7     1.6 

14.58     .98 

6.7     1.6 

35.50     .60 

30.8    1.8 

44.07     .96 

24.2    1.5 

19.7 

51.98     .96 

13.4     1.8 

14.85     .97 

8.4     1.8 

36.08    .55 

32.8    9.3 

44.35     .97 

25.8    1.7 

29.6 

52.24  +.94 

15.3  +1.9 

15.11  +.95 

10.3  +1.9 

36.59  +.47 

35.3  +9.7 

44.61  +.95 

27.6  +1.8 

Jane  8.G 

52.47     .99 

17.3    9.0 

15.35     .93 

12.2    9.0 

37.03    .39 

38.2    3.0 

44.85    JO 

29.5    1.9 

18.G 

52.68     .19 

19.4     9.1 

15.56     .19 

14.3     9.0 

37.37     .99 

41.4    3.3 

45.07     .90 

31.4     1.9 

28.0 

52.85     .15 

21.5    9.1 

15.74     .16 

16.3     9.0 

37.60     .18 

44.8     3.4 

45.25     .16 

33.2    1.8 

July  8.5 

52.98    .U 

23.5    9.0 

15.87     .19 

18.2    1.9 

37.74  +.07 

48.3     3.5 

45.39     .19 

35.1     I A 

18.6 

53.07  +.07 

25.4  +1.8 

15.97  +.08 

20.1  +1.8 

37.76  -.03 

51.8  +3.5 

45.49  +.06 

36.8  +1.6 

28.5 

53.12 +.09 

27.2     1.7 

16.03  +.03 

21.8    1.6 

37.67     .14 

55.3     3.4 

45.55  +.04 

38.3     1.5 

Aug.   7.4 

53.12  -.09 

28.8    1.5 

16.03  -.01 

23.3    1.4 

37.47     .95 

58.6     3.3 

45.57  -.01 

39.7    1.3 

17.4 

53.08     .06 

30.1     1.3 

16.00     .05 

24.6    1.9 

37.17     .35 

61.7     3.0 

45.54     .05 

40.9    1.1 

27.4 

53.00     .10 

31.3     1.0 

15.93     .09 

25.7    1.0 

36.78    .44 

64.5    9.7 

45.47     .09 

41.9    0.9 

Sept.  6.4 

52.88  -.13 

32.2  +0.8 

15.82  -.13 

26.6  +0.7 

36.30  -.51 

67.0  +9.3 

45.36  -.19 

42.6  +0.6 

16.3 

52.74     .16 

32.9    0.5 

15.68     .15 

27.2    0.5 

35.76    .57 

69.1     1.9 

45.22    .15 

43.2    0.4 

20.3 

52.57     .17 

33.3  +0.3 

15.51     .17 

27.6  +0.3 

35.15     .69 

70.8     1.4 

45.06    .17 

43.4  +0.9 

Oct.    6.3 

52.39    .18 

33.4     0.0 

15.34     .18 

27.7    0.0 

34.51     .66 

71.9    0.9 

44.89    .18 

43J5    0.0 

16.3 

• 

52.21     .18 

33.3  -0.3 

15.16    .18 

27.6  -0.9 

33.84     .67 

72.6  +0.4 

44.71     .18 

43.3  -0.3 

26.2 

52.03  -.17 

32.9  -0.5 

14.98  -.17 

27.2  -0.5 

33.17  -.66 

72.7  -0.9 

44.54  -.17 

43.0  -0.5 

Not.  5.2 

51.87     .15 

32.2    0.8 

14.82    .15 

26?6    0.7 

32.52    .64 

72.2    0.7 

44.38    .15 

42.4    0.7 

15.2 

51.72     .13 

31.3     1.0 

14.68    .13 

25.7     1.0 

31.89     .60 

71.2    1.3 

44.24     .13 

41.6     0.9 

25.1 

51.61     .10 

30.2     1.9 

14.57     .10 

24.7     1.9 

31.33     .53 

69.6    1.8 

44.13    .10 

40.5     1.1 

Dec.   5.1 

51.53     .06 

28.8    1.4 

14.49    .06 

23.4     1.4 

30.83    .46 

67.5    9.3 

44.05    .06 

39.3     1J 

15.1 

51 .49  -.09 

27.2  -1.6 

14.45  -.09 

21.9  -1.5 

30.41  -.36 

65.0  -9.8 

44.00  -.03 

38.0  -1.4  I 

25.1 

51.49 +.09 

25.5    1.7 

14.44  +.01 

20.4     1.6 

30.10     .96 

62.0    3.1 

44.00  +.01 

36.5    M 

35.0 

61.52  +.06 

23.8  -1.8 

14.47  +.06 

18.7  -1.7 

29.89  -.16 

58.7-3.4 

44.03  +.65 

35.0  -14  J 

FIXED  STARS,  18*86. 


355 


« 

i      *             '  ■■■ 

APPARENT  PLACES  FOR  THE  UPPER  TRAN8IT  AT  WASHINGTON. 

r  Aquiln. 

a*  Cap 

ricorni. 

«  Cepbei. 

a  Paronis. 

Mean 
SoUr 
Date. 

Right 
A  Mention. 

Declination 
North. 

Bight 
Ascension. 

Declination 
South. 

Right 
Ascension. 

Declination 
North. 

Right 
Ascension. 

Deolinfitloa 
8outh. 

h     m 

19  58 

+  6  57 

h     m 

20  11 

-12°  53 

h     m 

20  12 

+77°  2l' 

h     m 

20  16 

O          I 

-57     5 

Jan.    0.1 

s 

32.90  +.03 

31.8  -1.5 

8 

42.22  +.03 

46.4  -0.4 

• 
38.62  -.46 

78.8  -3.0 

s 
34.76     .00 

57.1  +9.1 

10.0 

32.94     .00 

30>    ».0 

42.27     .00 

46.8    0.4 

38.20    .98 

75.6    3.9 

34.80  +.07 

54.9     9.3 

20.0 

33.02    .10 

28.7     1.5 

42.35     .10 

47.1     0.3 

38.07  -.09 

72.3    3.4 

34.90     .14 

52.6    9.3 

30.0 

33.14     .13 

27.3     1.4 

42.46     .13 

47.4     0.9 

38.07  +.10 

68.8    3.4 

35.08     .90 

50.2     9.4 

Feb.   9.0 

33.28    .10 

25  9     1.9 

42.61     .10 

47.5  -0.1 

38.26     .99 

65.4     3.3 

35.31     .96 

47.9     9.3 

18.0 

33.46  +.19 

24.8  -1.0 

42.78  +.19 

47.5  +0.1 

38.64  +.46 

62.2  -3.0 

35.60  +.31 

45.6  +9.3 

28.0 

33.66     .11 

23.9    0.7 

42.98     .91 

47.4     0.9 

39.19     .69 

59.3     9.7 

35.93     .36 

43.4     9.9 

liar.  10.9 

33.88    .93 

23.4  -0.4 

43.21     .94 

47.1     0.4 

39.89     .76 

56.9    9.9 

36.32     .40 

41.3     9.0 

20.8 

34.12    .95 

23.2    0.0 

43.45     .96 

46.6     0.6 

40.71     .87 

54.9     1.7 

36.74     .44 

39.4     1.8 

30.8 

34.38    .97 

23.3  +0.3 

43.72     .97 

45.9    0.8 

41.63     .95 

53.5     1.1 

37.19     .46 

37.7     1.6 

Apr.   9.8 

34.66 +.96 

23.8  +0.7 

44.00  +.99 

45.0  +0.9 

42.61    1.00 

52.8  -0.4 

37.66  +.49 

36.2  +1.3 

19.8 

34.94     .99 

24.6     1.0 

44.29     .30 

44.0     1.1 

43.62  1.01 

52.6  +0.9 

38.16     .50 

35.1     1.0 

20.7 

35.23     .99 

25.8    1.3 

44.59     .30 

42.9     1.9 

44.63     .99 

53.2    0.8 

38.67     .51 

34.2    0.7 

May   9.7 

35.52     .98 

27.2     1.5 

44.89     .30 

41.7     i.a 

45.61     .94 

54.3     1.4 

39.17     .50 

33.7  40.4 

19.7 

35.80    .97 

28.8     1.7 

45.19     .99 

40.4     1.3 

46.52     .86 

56.0     1.9 

39.67     .49 

33.5     0.0 

29.7 

36.06  +.90 

30.6  +1.9 

45.48  +  98 

39.2  +1.9 

47.33  +.76 

58.1  +9.4 

40.15  +.46 

33.7  -0.3 

June  8.6 

36.31     .93 

32.6     1.9 

45.74     .96 

37.9     1.9 

48.02     .63 

60.8    9.8 

40.59     .43 

34.2    0.7 

18.6 

3653     .90 

34.5    9.0 

45.99     .93 

36.8     1.1 

48.59     .48 

63.7    3.1 

41.00     .38 

35.1     1.0 

28.6 

36.72     .17 

36.5     1.9 

46.20     .90 

35.8     1.0 

49.00     .33 

67.0    3.3 

41.36     .33 

36.2     1.3 

Jul/  8.5 

36.87     .13 

38.4     1.8 

46.38     .16 

34.9     0.8 

49.21  +.16 

70.4     3.5 

41.65     .96 

37.7     1.6 

18.5 

36.98  +.09 

40.1  +1.7 

46.51  +.11 

34.2  +0.6 

49.32    .00 

73.9  +3.5 

41.87  +.19 

39.4  -1.8 

28.5 

37.04  +.04 

41.8     15 

46  61      .07 

:t;U)    0.5 

49.23  -.17 

77.4     3.5 

42.02     .11 

41.3     9.0 

Aug.  7.5 

37.07     .00 

43.2     1.4 

46.65  +.09 

33.2     0.3 

48.98    .34 

80.8    3.4 

42.09  +.03 

43.4     9.1 

17.4 

37.04  -.04 

44.5     1.9 

46.65  -.09 

33.0  +O.I 

48.56     .49 

84.1     3.9 

42.08  -.05 

45.4     9.1 

27.4 

36.98    .08 

45.6     0.9 

46.61     .06 

32.9     0.0 

48.00     .63 

87.2    9.9 

41.99     .19 

47.5    9.0 

Sept.  6.4 

36.88  -.19 

46.4  +0.7 

46.52  -.10 

3.J.0  -0.1 

47.30  -.76 

90.0  +9.0 

41.84 -.19 

49.4  -1.9 

16.4 

36.75     .14 

47.0     0.5 

46.41     .13 

33.2    0.9 

46.48     .87 

92.4     9.3 

41.62     .95 

51.2     1.7 

26.3 

36.60    .10 

47.4  +0.9 

46.26     .15 

33.5     0.3 

45.57     .95 

94.5     1.8 

4 1 .34     .99 

52.8     1.4 

Oet.    6.3 

36.42    .17 

47.6    0.0 

46.10     .17 

33.8    0.4 

44.58  1.09 

96.1     1.4 

41.04     .39 

54.0     1.0 

16.3 

36.25    .18 

47.4  -0.9 

45.9*1     .17 

34.2    0.4 

43.54   1.06 

97.2    0.8 

40.71     .33 

54.8     0.6 

26.2 

36.07  -.17 

47.0  -0.4 

45.76  -.17 

34.6  -0.4 

42.47  1.07 

97.8  +0.3 

40.37  -.33 

55.2  -0.9 

Hot.  5.2 

35.91     .15 

46.5    0.7 

45.60     .15 

35.0     0.5 

41.40  1.05 

97.8  -0.3 

40.05     .31 

55.2  +0.9 

15.2 

35.77     .13 

45.6    0.9 

45.45     .13 

4)5.5     0.5 

40.36   1.01 

97.2    0.9 

39.75     .97 

54.8    0.6 

25.2 

35.65     .10 

44.7     l.l 

45.34     .10 

36.0    0.5 

39.38     .94 

96.1     1.4 

39.50     .93 

54.0     1.0 

Deo.   5.1 

35.56    .07 

43.5     1.3 

45.25     .07 

36.4     0.5 

38.48     .84 

94.4     1.9 

39.30     .17 

52.8     1.4 

15.1 

35.51  -.03 

42.2  -1.4 

45.20  -.03 

36.9  -0.5 

37.70  -.71 

92.2  -9.4 

39.16  -.11 

51.2+1.7 

25.1 

35.49     .00 

40.7     1.5 

45.18     .00 

37.4     0.4 

37.06     .56 

89.5    9.8 

39.09  -.04 

49.4     9.0 

35.1 

35.52  +.04 

39.1  -1.6 

45.21  +.04 

37.8  -0.4 

36.58  -.39 

86.5  -3.1 

39.09  +.03 

47.3  +9.1 
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APPARENT  PLACES  FOR  THE  UPPER  TRAN8IT  AT  WASHINGTON. 

y  Cygni. 

7r  Capricorn  i. 

e  Delphini. 

Groombridge  3841. 

Mean 
Solar 
Date. 

Bight 
Aaoenaion. 

Declination 
North. 

Sight 
Ascension. 

Declination 
South. 

Right 
Ascension. 

Declination 
North. 

Right 
Ascension. 

Declination 
North. 

h     m 

20  18 

+39°  63 

h     m 

20  20 

o        / 

-18  34 

h      m 

20  27 

+  10  54 

h      m 

20  30 

O            / 

+72    8 

Jan.    0.1 

8 

6.91  -.04 

43*4  -9.8 

8 

46.16  +.09 

61.8    0.0 

• 

44.72     .00 

66.8  -1.6 

s 
96.86  -.35 

59.2  -3.0 

10.0 

6.89     .00 

40.6     9.9 

46.20     .06 

61.8    00 

44.74  +.03 

65.1^1.7 

26.58    .99 

56.1     3.9 

'20.0 

6.9)  +.05 

37.7     3.0 

46.27     .09 

61.8+0.1 

44.78     .06 

63.4     1.7 

26.42  -.09 

52.8     3.4 

30.0 

6.98     .00 

34.7     9.9 

46.38     .13 

61.7    0.9 

44.86     .10 

61.8     1.6 

26.40  +.04 

49.3     3.4 

F«k   9.0 

7.10     .14 

31.9     9.7 

46.52     .16 

61.4     0.3 

44.98     .13 

60.3     (.4 

26.50     .17 

45.9     3.3 

18.9 

7,26  +.18 

29.3  -9.4 

46.69  +.19 

61.1  +0.4 

45.12  +.16 

59.0  -1.9 

26.74  +.30 

42.7  -3.1 

28.9 

7.47     .99 

27.0     9.0 

46.89     .91 

60.6     0.5 

45.30     .19 

57.9     0.9 

27.10     .49 

39.7     9.8 

Mar.  10.9 

7.71     .96 

25.2     1.6 

47.12     .94 

60.0    0.7 

45.50     .91 

57.2    0.6 

27.57     .59 

37.1     9,3 

20.9 

7.98     .99 

23.9     1.1 

47.37     .96 

59.2    0.8 

45.73     .94 

56.8  -0.9 

28.14     .61 

35.0     1.8 

30.8 

8.28     .31 

23.1  -0.5 

47.64     .98 

58.4     0.9 

45.97     .96 

56.8  +0.9 

28.78     .67 

33.4     1.9 1 

i 

! 

Apr.  .9.8 

8.60  +.39 

22.9  +0.1 

47.92  +.99 

57.4  +1.0 

46.24  +.97 

57.2  +0.6 

29.48  +.79 

32.5  -0.8 

19.8 

8.94     .34 

23.2    0.7 

48.22     .30 

56.3     1.1 

46.52     .99 

57.9     0.9 

30.22     .74 

32.2    0.0  | 

29.7 

9.28     .34 

24.1     1.9 

48.52     .31 

55.1     1.9 

46.81     .99 

59.0     1.3 

30.96     .74 

32.6  +0.7  | 

May   9.7 

9.62     .34 

25.6    1.7 

48.84     .31 

53.9     1.9 

47.10     .99 

60.5     1.6 

31.69     .71 

33.6     1.3  ' 

19.7 

9.95     .39 

27.4     9.1 

49.14     .30 

52.7     1.9 

47.40     .98 

62.2     1.8 

32.39    .67 

35.1     1.8  J 

1 

29.7 

19.26  +.30 

29.8  +9.5 

49.44  +.99 

51.6+1.1 

47.67  +.97 

64.0  +9.0 

33.03  +.60 

37.2  +9.3  : 

June  8.6 

10.55     .97 

32.4    9.8 

49.72     .97 

50.6     1.0 

47.94     .95 

66.1     9.1 

33  59    .59 

39.7    9.7 

18.6 

10.80     .93 

35.3     3.0 

49.98     .94 

49.6    0.9 

48.18     .99 

68.2    9.9 

34.06     .49 

42.6    3.1 

28.6 

11.01     .19 

38.3     3.1 

50.21     .91 

48.9    0.7 

48.39     .19 

70.4     9.1 

34.44     .39 

45.8    3.3  | 

July  6.6 

11.17     .14 

41.5     3.9 

50.40     .17 

48.3    0.5 

48.56     .15 

72.5    9.1 

34.70     .90 

49.2     3.5 

18.5 

1 1 .28  +.00 

44.6  +3.1 

50.55  +.13 

47.8  +0.3 

48.70  +.11 

74.6  +9.0 

34.84  +.08 

52.8  +3.6 

28.5 

11.34  +.03 

47.7    3.0 

50.65     .08 

47.6  +0.9 

48.79     .07 

76.5     1.8 

34.86  -.04 

56.3     3.6  ; 

Aug.  7.5 

11.35  -.09 

50.7    9.9 

50.71  +.03 

47.5    0.0 

48.83  +.09 

78.2    1.7 

34.76     .16 

59.9    3J&  J 

17.4 

11.30     .07 

53.4     9.6 

50.72  -.01 

47.6  -0.9 

48.84  -.09 

79.8     1.4 

34.54     .98 

63.3     3.3  J 

27.4 

11.20     .19 

55.9    9.4 

50.69     .06 

47.9    0.3 

48.79     .06 

81.1     1.9 

34.21     .38 

66.5    3.1 

Sept.  6.4 

11.06  -.16 

58.1  +9.0 

50.61  -.10 

48.2  -0.4 

48.71  -.10 

82.2  +1.0 

33.78  -.48 

69.4  +9.8 

16.4 

10.88     .90 

60.0     1.7 

50.49     .13 

48.6    0.5 

48.60     .13 

83.1     0.7 

33.26     .56 

72.1     9.4 

26.3 

10.66     .93 

61.5     1.3 

50.35     .15 

49. 1     0.5 

48.46     .15 

83.6    0.5 

32.65     .63 

74.3    9.0 

Oct.    6.3 

10.43     .94 

62.5    0.8 

50.19     .17 

49.6    0.5 

48.30     .17 

84.0  +0.9 

31.99     .66 

76.1     1.5  J 

16.3 

10.18     .95 

63  1  +0.4 

50.01     .17 

50.1     0.5 

48.12     .17 

84.0  +0.1 

31.29     .79 

77.4     i.o 

26.2 

9.92  -.95 

63.2  -0.1 

49.84  -.17 

50.6  -0  5 

47.95  -.17 

83.8  -0.3 

30.56  -.73 

78.2  +0.5 

Nov.  5.2 

9.68     .94 

62.8    0.6 

49.67     .16 

51.0    0.4 

47.78     .16 

83.4     0.6 

29.82     .73 

78.4  -0.1 

15.2 

9.45     .99 

62.0     1.1 

49.52    .14 

51.4     0.4 

47.63     .14 

82.7    0.8 

29.10     .70 

78.0     0.6 

25.2 

9.24     .19 

60.7     1.5 

49.40     .11 

51.7     0.3 

47.50     .19 

81.7     1.1 

28.42     .66 

77.1     1.9 

Deo.   5.1 

9.07     .16 

59.0     1.9 

49.31     .08 

52.0     0.3 

47.39     .09 

80.5    1.3 

27.78     .59 

75.6     1.8 

15.1 

8.93  -.19 

56.8  -6.3 

49.25  -.04 

52.2  -0.9 

47.31  ^.06 

79.1  -1.4 

27.23  -.51 

i 
73.5  -9.3 

25.1 

8.83     .07 

54.4     9.6 

49.23     .00 

52.4     0.1 

47.27  -.03 

77.6    1.6 

26.76    .41 

71.0    9.7 

35.1 

8.78  -.03 

51.6  -9-8 

49.24  +.03 

52.5  -0.1 

47.26  +.01 

76.0  -1.7 

26.41  -.99 

68.1  -3.1 
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APPARENT  PLACE8  FOR  THE  UPPER  TRAN8IT  AT  WASHINGTON. 

a  Cygni. 

p  Aqoarii. 

12  Year  Cat.  1879. 

v  Cygni. 

Mean 
Solar 
Date. 

Right 
Ascension. 

Declination 
North. 

Right 
Ascension. 

Declination 
South. 

Bight 
Aacenslon. 

Declination 
North. 

Right 
Ascension. 

Declination 
North. 

h     di 

20  87 

+44°  52 

b     m 

20  46 

O            i 

-  9  24 

h     m 

20  52 

+80°    7 

h      m 

20  52 

+40°  43 

Jan.    0.1 

s 
31.40  -.08 

36.V  -9.7 

s 
28.89  +.00 

34.4  -0.6 

s 
39.90  -.79 

44.3  -9.6 

s 
54.17  -.08 

55.6  -9.6 

10.1 

31.34  -.04 

33.8    9.9 

28.90    .03 

35.0     0.5 

39.21     .58 

41.5     3.0 

54.11  -.04 

52.9     9.7 

90.0 

31.33  +.01 

30.8     3.0 

28.94      06 

35.4     0.4 

38.73     .36 

38.4     3.9 

54.09     .00 

50.1     9.8 

30.0 

31.37     .07 

27.8    3.0 

29.02     .09 

35.8    0.3 

38.49  -.19 

35.0     3.4 

54.12  +.05 

47.2    9.9 

Feb.  9.0 

31.46     .IS 

24.8     9.9 

29.13     .19 

36.1  -0.9 

38.50  +.13 

31.6     3.4 

54.19     .10 

44.4     9.7 

19.0 

31.60  +.16 

22.0  -9.6 

29.27  +.15 

36.2    0.0 

38.74  +.36 

28.3  -3.9 

54.31  +.14 

41.8  -9.5 

38.9 

31.79    .91 

19.5     9.3 

29.43     .18 

36.1  +0.9 

39.22    .59 

25.2    3.0 

54.47     .19 

39.4     9.9 

Mar.  10.9 

32.02     .95 

17.4     1.9 

29.62    .91 

35.9    0.4 

39.92     .79 

22.4     9.6 

54.68     .93 

37.3     1.8 

20.9 

32.30     .99 

15.8     1.3 

29.84     .93 

35.4     0.6 

40.80     .97 

20.0    9.1 

54.92     .96 

35.7     1.3 

30.8 

32.60     .39 

14.8     0.8 

30.09     .95 

34.7     0.8 

41.85  1.10 

18.2     1.6 

55.20     .99 

34.7     0.8 

Apr.  9.8 

32.94  +.34 

14.3  -0.9 

30.35  +.97 

33.8  +1 .0 

43.01    1.90 

16.9  -1.0 

55.51  +.39 

34.2  -0.9 

19.8 

33.29     .86 

14.4  +0.4 

30.63     .99 

32.7     1.9 

44.25  1.95 

16.2  -0.4 

55.84     .34 

34.2  +0.3 

29.8 

33.65     .36 

15.0     1.0 

30.92     .31 

31.4     1.3 

45.52  1.97 

16.1  +0.9 

56.18     .35 

34.8     0.9 

May   9.7 

34.02     .36 

16.3     1.5 

31.22     .39 

30.0     1.4 

46.78  1.94 

16.7     0.9 

56.54     .35 

35.9     1.4 

19.7 

34.38     .36 

18.0    9.0 

31.52     .30 

28.6    1.5 

47.99  1.17 

17.8     1.4 

56.88    .34 

37.6     1.9 

29.7 

i 

34.72  +.33 

20.2  +9.4 

31.82 +.99 

27.1  +1.5 

49.12  1.07 

19.5  +9.0 

57.22  +.39 

39.7  +9.3 

June  8.6 

35.Q3     .30 

22.8    9.7 

32.10     .37 

25.6    1.5 

50.13     .94 

21.7    9.4 

57.53     .30 

42.1     9.6 

18.6 

35.31     .96 

25.6    3.0 

32.36     .95 

24.2    1.4 

50.99     .77 

24.4     9.8 

57.81     .97 

44.9    9.9 

28.6 

35.55     .91 

28.7    3.9 

32.60     .99 

22.9    1.3 

51.68     .59 

27.3     3.1 

56.06     .93 

47.8    3.0 

July   8.6 

35.74     .16 

.32.0    3.3 

32.80     .18 

21.7     l.l 

52.18     .40 

30.6    3.3 

58.26     .18 

51.0    3.1 

18.5 

35.88  +.11 

35.2  +3.3 

32.96  +.14 

20.6  +0.9 

52.48  +.19 

34.0  +3.5 

58.42  +.13 

54.1  +3.9 

28.5 

35.95  +.05 

38.5    3.9 

33.08     .10 

19.8    0.8 

52.57  -.09 

37.6    3.5 

58.52     .08 

57.3    3.1 

Aug.  7.5 

35.98  -.01 

41.7     3.1 

33.16     .05 

19.1     0.6 

52.45     .99 

41.1     3.5 

58.57  +.09 

60.4     3.0 

17.5 

35.94     .06 

44.7    9.9 

33.19  +.01 

18.7     0.4 

52.12    .49 

44.6     3.5 

58.56  -.03 

63.3     9.8 

27.4 

35.85     .11 

47.4     9.6 

33.18 -.03 

18.4  +0.9 

51.60     .69 

48.0     3.3 

58.50     .08 

66.1     9.6 

8ept.  6.4 

35.71  -.16 

49.9  +9.3 

33.12  -.07 

18.3    0.0 

50.89  -.79 

51.2  +3.0 

58.40  -.13 

68.5  +9.3 

16.4 

35.53     .90 

52.1     9.0 

33.03     Jl 

18.3  H).l 

50.02    .95 

54.1     9.8 

58.24     .17 

70.7     9.0 

26.3 

35.31     .93 

53.9     1.6 

32.91     .13 

18.5    0.9 

48.99  1.08 

56.7     9.4 

58.06     .90 

72.5     1.6 

Oct.    6.3 

35.07     .98 

55.2     1.1 

32.77     .15 

18.8     0.3 

47.85  1.90 

58.8    9.0 

57.84     .99 

73.8     1.9 

16.3 

34.80     .97 

56.1     0.7 

32.61     .16 

19.2     0.4 

46.60   1.98 

60.6    1.5 

57.61     .94 

74.8     0.7 

26.3 

34.53  -.97 

56.6  +0.9 

32.44  -.16 

19.6  -0.5 

45.29  1.33 

61.8  +1.0 

57.37  -.94 

75.3  +0.3 

Nov.  6.2 

34.26     .97 

56.5  -0.3 

32.29     .15 

20.2    0.5 

43.94   1.35 

62.5  +0.4 

57.12     .94 

75.3  -0.9 

15.2 

34.00     .95 

55.9    0.8 

32.14     .14 

20.7    0.6 

42.59  1.34 

62.6  -0.9 

56.89     .93 

74.9     0.7 

25.2 

33.76     .93 

54.8     1.3 

32.01     .19 

21.3    0.6 

41.27  1.98 

62.1     0.8 

56.67     .91 

74.0     1.9 

Dm.   5.2 

33.55     .19 

53.2    1.8 

31.91     .09 

21.9    0.6 

40.02  1.19 

61.1      1.3 

56.47     .18 

72.6     1.6 

15.1 

33.37  -.16 

51.2  -9.9 

31.83  -.06 

22.5  -0.6 

38.88  1.07 

59.4  -1.9 

56.30  -.15 

70.7  -*.0 

25.1 

33.23     .11 

48.8    9.5 

31.79  -.03 

23.1     0.6 

37.89     .91 

67.3    9.4 

56.18     .11 

68.5    9.4 

35.1 

33.14  -.06 

46.1  -9  A 

31.78 +.01 

23.7-0.6 

37.07  -.79 

54.7  -9.8 

56.09  -.07 

66.0  -9.7 
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APPABENT  PLACES  FOB  THE  UPPEB  TRANSIT  AT  WASHINGTON. 

61»Cygni. 

fCjrgni. 

a  CiJphei. 

1  Pagtsi. 

Mean 
Solar 
Date. 

Right 
Ascension. 

Declination 
North. 

Bight 
Ascension. 

Declination 
North. 

Right 
Aaoenalon. 

Declination 
North. 

Right 
Ascension. 

Declination 
North. 

1 

h     m 

21     1 

+38°  11 

h     m 

21     8 

+29°  45 

h      m 

21   15 

+62     5 

h     m 

21   16 

+ 19°  18 

Jan.    0.1 

a 
46.07  -.08 

33.3  -9.3 

8 

3.94  -.07 

ii 

45.5  -9.9 

s 
50.11  -.95 

86.1  -9.5 

8 

47.76  -.06 

70.2  -1.8 

10.1 

46.02  -.04 

30.9    9.5 

3.89  —.03 

43.2    9.3 

49.89     .18 

83.4     9.9 

47.72  -.09 

66.4     1.9 

20.0 

46.00  +.01 

28.3     9.0 

3.88    .00 

40.8    9.4 

49.74     .11 

80.3     3.1 

47.72  +.01 

66.5     1.9 

30.0 

46.03     .06 

25.6    9.7 

3.90  +.04 

38.4     9.4 

49.67  -.03 

77.1     3.3 

47.74     .04 

64.6     1.9 

Feb.   9.0 

46.10     .10 

23.0    9.6 

3.96    .08 

36.0     9.3 

49.68  +.05 

73.8     3.3 

47.80     .08 

62.7     1.8 

19.0 

46.22  +.14 

20.5  -9.4 

4.06  +.19 

33.8  -*.l 

49.77  +.13 

70.6  -3.1 

47.90  +.19 

61.0  -1.6 

28.9 

46.38    .18 

18.3    9.1 

4.20     .16 

31.8     1.8 

49.95    .91 

67.6    9.9 

48.04     .15 

59.5     1.3 

Mar.  10.9 

46.58     .28 

16.4     1.7 

4.38     .19 

30.2    1.4 

50.20     .99 

64.8    9.5 

48.19     .17 

58.4     1.0 

1 

20.9 

46.82     .90 

14.9     li 

4.59     .93 

28.9    1.0 

50.52     .36 

62.5    9.1 

48.38     .91 

57.5     0.6 

30.9 

47.10     .99 

14.0     0.7 

• 

4.83     .96 

28.1     0.6 

50.91     .41 

60.7     1.5 

48.60     .94 

57.1  -0.9 

Apr.  9.8 

47.40  +.39 

13.5  -0.9 

6.10  +.98 

27.8  -0.1 

51.35  +.46 

59.4  -1.0 

48.85  +.98 

57.1  +0.9  1 

19.8 

47.73     .34 

13.6  +0.4 

5.39     .30 

28.0  +0.4 

51.83     .49 

58.8  -0.3 

49.12     .98 

57.6     0.6 

29.8 

48.07     .35 

14.3     0.9 

5.70     .31 

28.7    0.9 

52.33     .51 

58.7  40.3 

49.4 1      .30 

58.4     1.1 

May   9.7 

48.42     .35 

15.5     1.4 

6.02     .39 

29.9    1.4 

52.85     .51 

59.3     0.9 

49.71     .30 

59.7     1.4 

19.7 

48.77     .35 

17.2     1.9 

6.34     .39 

31.5    1.8 

53.36    .50 

60.5     1.5 

50.02     .30 

61.3     1.8 

29.7 

49.11  +.33 

19.3  +9.3 

6.65  +.30 

33.4  +9.1 

53.86  +.48 

62.2  +9.0 

50.32  +.30 

63.2  +9.0 

June  8.7 

49.44     .31 

21.7     9.6 

6.95     .99 

35.7     9.4 

54.32     .44 

64.4     9.4 

50.61      .98 

65.3    9.9 

18.6 

49.73     .98 

24.5     9.9 

7.23     .98 

38.3     9.6 

54.74     .39 

67.1     9.8 

50.88     .96 

67.6    9.4 

28.6 

49.99     .94 

27.5     3.1 

7.47     .93 

41.0     9.8 

55.10     .33 

70.1     3.1 

51.13     .93 

70.1      9.5 

July  8.6 

50.21     .90 

30.6     3.9 

7.68     .19 

43.8    9.8 

55.39     .96 

73.3     3.4 

• 

51.34     .90 

72.6    9.5 

18.0 

50.38  +.15 

33.8  +3.9 

7.85  +.15 

46.7  +9.8 

55.62  +.18 

76.8  +3.5 

51.52 +.16 

75.0  +9.4 

28.5 

50.51     .10 

37.0     3.9 

7.98     .10 

49.5     9.8 

65.76     .10 

80.3     3.6 

51.66      11 

77.4     9.3 

Aug.  7.5 

50.58  +.04 

40.2     3.0 

8.05  +.05 

52.2    9.7 

55.82  +.09 

83.9     3.6 

51.75     .07 

79.7     9.9 

17.6 

50.60  -.01 

43.1     9.9 

8.08    .00 

54.8    9.5 

55.80  -.06 

87.4     3.5 

51.79  +.09 

81.8    9.0 

27.4 

50.56    .06 

45.9    9.6 

8.06  -.04 

57.1     9.9 

55.70     .14 

90.8     3.3 

51.79 -.09 

83.8     1.8 

8ept.  6.4 

50.48  -.10 

48.4  +9.4 

7.99  -.09 

59.2  +9.0 

55.53  -.91 

94.0  +3.0 

51.75-06 

85.4  +1.5 

16.4 

50.36     .14 

50.6     9.0 

7.89     .19 

61.1      1.7 

55.29     .97 

96.9    9.7 

51.66     .10 

86.6     1.3 

26.4 

50.20     .17 

52.5     1.7 

7.75     .15 

62.6     1.3 

54.99     .33 

99.5    9.4 

51.55     .13 

87.9     1.0 

Oct.    6.3 

50.02    .90 

53.9     1.3 

7.58     .18 

63.7     1.0 

54.64     .37 

101.7    9.0 

51.41     .15 

88.8    0.7 

16.3 

49.81     .91 

55.0     0.9 

7.40     .19 

64.5     0.6 

54.25     .40 

103.4     1.5 

51.25     .16 

89.3  40.4 

26.3 

49.59  -.99 

55.6  +0.4 

7.20  -.90 

64.9  40.9 

S3.&3  -.49 

104.6  +1.0 

51.08 -.17 

89.4     0.0 

Nov.  5.3 

49.37     .93 

55.8  -0.1 

7.00     .90 

64.9  -0.9 

53.40     .43 

105.3  +0.4 

50.91     .17 

89.3  -0.3 

15.2 

49.16     .91 

55.5    0.5 

6.80     .19 

64.5    0.6 

5»2.97     .43 

105.5  -0.1 

50.74     .16 

88.9    0.6 

25.2 

48.96     .19 

54.8     1.0 

6.63     .17 

63.7     1.0 

52.54     .41 

105.1     0.7 

50.59     .15 

88.1     0.9 

Dec.   5.2 

48.78     .16 

53.5     1.4 

6.47     .15 

62.4     1.4 

52.14     .38 

104.1     1.3 

50.45     .13 

87.0     1.9 

15.1 

48.63  -.13 

51.9  -1.8 

6.33  -.19 

60.9  -1.7 

51.78 -.34 

102.5  -1.8 

50.34  -.10 

85.7  -1.5 

25.1 

48.51     .10 

49.9    9.1 

6.23     .09 

59.0    9.0 

51.46     .99 

100.4     9.3 

50.25     .07 

84.2     1.7 

35.1 

48.43  -.07 

47.6  -9.4 

6.16  -.06 

56.9  -9.9 

51.20  -.93 

97.9  -9.7 

50.19  -.04 

82.4  -1.9 

. ,  i 
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1 

APPARENT  PLACES  FOB  THE  UPPER  TRANSIT  AT  WASHINGTON. 

0  Aqnarii. 

$  Capital. 

£  Aqaarii. 

ePagasi. 

Men 
8olar 
Date. 

Bight 
Ascension. 

DecUnattaD 
South. 

Right 
*soen*ion. 

Declination 
North, 

Bight 
Ascension. 

Declination 
South. 

Bight 
Ascension. 

Declination 
North. 

h     m 

21  25 

o         $ 

-63 

b      m 

21  27 

O           i 

+70    3 

h     m 

21  31 

o         / 

-  8  21 

h     m 

21  38 

a        i 

+  9  21 

Jan.    0.1 

32.22  -.04 

u 

77.7  -0.7 

8 

9.53  -.41 

54*6  -9.4 

s 
39.76  -.03 

52.4  -0.6 

s 
34.20  -.06 

15.5  -1.3 

10.1 

32.19  -.01 

78.4     0.0 

9.17     .39 

52.0     9.8 

39.73  -.01 

53.0     0.5 

34.16  -.03 

14.2     1.4 

20.1 

32.20  +.09 

79.0     0.6 

8.90     .93 

49.0     3.1 

39.73  +.09 

53.4     0.4 

34.14     .00 

12.8     1.4 

30.0 

32.24     .05 

79.5    0.4 

8.73  -.11 

45.8     3.3 

39.76     .05 

53.8     0.3 

34.15  +.03 

11.4     1.3 

Feb.   0.0 

32.30    .08 

79.9    0.3 

8.68  +.01 

42.5     3.3 

39.82     .08 

54.0  -0.1 

34.20     .06 

10.2     1.3 

19.0 

32.40  +.11 

80.1  -O.l 

8.74  +.19 

39.2  -3.3 

39.92  +.11 

54.1     0.0 

34.27  +.09 

9.1  -1.0 

28.9 

32.52    .14 

80.1  +0.1 

8.92     .94 

36.0     3.1 

40.04     .14 

53.9  40.9 

34.38     .19 

8.2    0.8 

Mar.  10.9 

32.68    .17 

79.9     0.3 

9.22     .34 

33.0    9.7 

40.19     .17 

53.6    0.4 

34.52     .16 

.  7.6    0.5 

20.9 

32.86    .90 

79.5    0.5 

9.61     .44 

30.5    9.3 

40.37     .90 

53.1     0.7 

34.69     .19 

7.1  -0.9 

30.9 

33.08    .99 

78.8     0.8 

10.10     .53 

28.4     1.8 

40.58     .99 

52.3     0.9 

34.89     .99 

7.1  40.9 

Apr.   9.8 

33.32  +.95 

77.9  +1.0 

10.66  +.59 

26.9  -1.9 

40.82  +.95 

51.3  +1.1 

35.12  +.94 

7.4  +0.5 

19.8 

33.58    An 

76.8     1.9 

11.29     .64 

25.9  -0.6 

41.08     .37 

50.1     J. 3 

35.38    .97 

8.1     0.8 

29.8 

33.86     .99 

75.5     1.4 

1 1 .95     .67 

25.6    0.0 

41.36     .99 

48.7     1.5 

35.65     .98 

9.1     1.9 

May   9.8 

34.15     .30 

74.0     1.5 

12.62     .68 

25.9  +0.6 

41.65     .30 

47.2     1.6 

35.94     .29 

10.4     1.5 

19.7 

34.45     .30 

72.4     1.6 

13.30     .66 

26.8    1.9 

41.95     .30 

45.6     1.6 

36.24     .30 

12.0    1.7 

29.7 

34.75  +.30 

70.7  +1.7 

13.95  +.63 

28.3  +1.7 

42.26  +.30 

43.9  +1.7 

36.54  +.30 

13.8  +1.9 

Juue  8.7 

35.04     .S9 

69.0     1.7 

14.56     .58 

30.3    9.9 

42.55     .99 

42.2     1.7 

36.83     .99 

15.8    9.0 

18.G 

35.32     .97 

67.3     1.6 

15.12     .51 

32.8    9.7 

42.84     .97 

40.6     1.6 

37. 1 1     .97 

17.9    9.1 

28.6 

35.58     .94 

65.7     1.6 

15.59     .43 

35.6    3.0 

43.10     .35 

39.1     1.5 

37.37     .93 

20.0    9.1 

July  8.6 

35.81     .91 

64.3     1.4 

15.98     .34 

38.8    3.3 

43.34     .99 

37.7     1.4 

37.60     .91 

22.2    9.1 

18.6 

36.00  +.17 

62.9  +1.9 

16.28  +.94 

42.2  +3.5 

43.54  +.18 

36.5  +1.9 

37.80  +.18 

24.3  49.0 

28.5 

36.16    .13 

61.8     1.0 

16.47     .14 

45.8     3.6 

43.70     .14 

35.4     0.9 

37.96     .14 

26.2    1.9 

Aug.  7.5 

36.27     .09 

60.8     0.6 

16.55  +.03 

49.4     3.6 

43.82     .10 

34.6     0.7 

38.07     .09 

28.0     1.7 

17.5 

36.34  +.04 

60.1     0.6 

16.53  -.08 

53.0     3.6 

43.89    .05 

34.0     0.5 

38.14     .05 

29.7    1.5 

27.6 

36.36    .00 

59.6    0.4 

16.40     .18 

56.5     3.5 

43.92  +.01 

33.6     0.3 

38.17  +.01 

31.1     1.3 

Sept.  6.4 

36.34  -.04 

59.3  +0.3 

16.17  -.98 

59.9  +3.3 

43.91  -.03 

33.4  40.1 

38.16  -.03 

32.3  41.1 

16.4 

36.28     .08 

59.2    0.0 

15.85     .36 

63.0     3.0 

43.86     .07 

33.4  -O.l 

38.10    .07 

33.3     0.8 

26.4 

36.19     .11 

59.2  -0.1 

15.44     .44 

65.9    9.7 

43.77     .10 

33.6     0.9 

38.02     .10 

34.0     0.6 

Oct.    6.3 

36.07     .13 

59.4    0.3 

14.96     .51 

68.4     9.3 

43.65    .13 

33.9    0.4 

37.90     .13 

34.5    0.4 

16.3 

35.93     .14 

69.7    0.4 

14.43     .56 

70.4     1.8 

43.52    .14 

34.3     0.5 

37.77    .14 

34.7  +0.1 

26.3 

35.78  -.15 

60.2  -0.5 

13.85  -.60 

71.9+1.3 

43.37  -.15 

34.8  -0.5 

37.62  -.15 

34.7  -o.l 

Nov.   5.3 

35.63     .15 

60.7    0.6 

13.24     .69 

73.0    0.7 

43.22     .15 

35.4     0.6 

37.47     .15 

34.5     0.4 

15.2 

35.48     .14 

61.3    0.6 

12.62     .69 

73.4  +0.9 

43.07     .14 

36.0     0.6 

37.32    .15 

34.0     0.6 

25.2 

35.35     .13 

61.9    0.7 

12.00     .61 

73.3  -0.4 

42.94     .13 

36.6     0.6 

37.18    .14 

33.3     0.8 

Dec.   5.2 

35.23     .11 

62.6    0.7 

11.40     .57 

72.6     1.0 

42.82     .11 

37.2     0.6 

37.05     .19 

32.5     1.0 

15.2 

35.11  -.08 

63.3  -0.7 

10.85  -.69 

71.2-1.6 

42.72  -.09 

37.9  -0.6 

36.94  -.10 

31.4  -l.l 

!          25.1 

35.07     .06 

64.0    0.7 

10.36     .46 

69.4     9.1 

42.65     .06 

38.5     0.6 

36.85     .07 

30.2    1.9 

35.1 

35.02  -.03 

64.7  -0.7 

9.93  -.38 

67.0-9.6 

42.60  -.03 

39.1  -0.5 

36.79  -.05 

28.9  -1.3 

♦w* 
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• 

APPARENT  PLACES  FOB  THE  UPPEK  TRANSIT  AT  WASHINGTON. 

i 

11  Cephei. 

H  Capricorni. 

79  Draoonia. 

a  Aquarii. 

Mean 
Solar 
Date. 

• 

Bight 
Aaoension. 

Declination 
North. 

Bight 
Ascension. 

Declination 
South. 

Bight     4 
Ascension. 

Declination 
North. 

Bight 
Ascension. 

Declination 
South. 

h      m 

21  40 

+  70  47 

h     m 

21  47 

o       $ 

-14     4 

h      m 

21  51 

+73°     9 

h      m 

21  59 

O           1 

-  0  52 

Jan.   0.1 

8 

13.61  -.45 

89.9  -9.9 

s 
3.57  -.06 

77.3  -0.3 

a 
85.37  -.55 

65.5  -9.1 

n 
54.68  -.07 

31*7  -0.9 

10.1 

13.80     .36 

87.4     9.7 

3.53  -.03 

77.5     0.9 

84.86    .45 

63.1     9.5 

54.63     .04 

88.6    0.8 

90.1 

18.88    .96 

84.5     3.0 

3.58     .00 

77.7  -0.1 

84.46     .34 

60.4     9.9 

54.60  -.01 

83.4     0.8 

30.0 

18.67     .15 

81.4     3.9 

3.54  +.03 

77.7  +0.1 

84.18    .99 

57.3     3.9 

54.60  +.01 

34.1     0.7 

Feb.   9.0 

18.58  -.03 

18.1     3.3 

o.&O     .06 

77.5    0.9 

84.08  -.09 

54.0     3.3 

54.63     .04 

34.8    0.6 

19.0 

18.61  +.09 

14.8  -3.3 

3.66  +.09 

77.8  +0.4 

84.01  +.05 

50.7  -3.3 

54.69  +.07 

85.3  -0.4 

Mar.   1.0 

18.76    .91 

11.6     3.1 

3.77     .13 

76.7     0.6 

84.13     .19 

47.5     3.9 

54.78     .10 

85.5  -0.9 

10.9 

13.08     .39 

8.6     9.8 

3.91     .16 

76.0    0.8 

84.39     .33 

44.4     9.9 

54.90     .14 

..  85.6  40.1 

20.9 

13.40     .43 

5.9     9.4 

4.08     .19 

75.1     1.0 

84.78     .45 

41.6     9.6 

55.05     .17 

85.4    0.3 

30.9 

13.88    .59 

3.7     9.0 

4.89     .99 

74.0     1.9 

85.89    .56 

39.3    9.1 

55.34     .90 

84.9    0.6 

Apr.  9.9 

14.44  +.59 

8.0  -1.4 

4.58  +.94 

78.8  +1.3 

85.90  +.65 

37.4  -1.6 

55.45  +.93 

34.3  +0.9 

19.8 

15.07     .65 

0.9     0.8 

4.77     .97 

71.4     1.5 

86.56    .79 

36.3     1.0 

55.69     .95 

83.3    1.1 

89.8 

15.74     .69 

0.4  -0.9 

5.05     .99 

69.8     1.6 

87.33     .76 

35.5  -0.4 

55.96     .97 

31.9     1.4 

May   9.8 

16.44     .70 

0.5  +0.4 

5.35     .30 

68.8     1.6 

38.11      .79 

35.4  +0.9 

56.34     .29 

30.4     1.6 

19.7 

17.14     .69 

1.8     1.0 

5.65     .31 

66.5    j. 7 

88.90     .78 

35.9     0.8 

56.54     .30 

18.8    1.7 

89.7 

17.83  +.67 

8.6  +1.6 

5.96  +.31 

64.9  +1.6 

89.67  +.75 

37.1  +1.4 

56.84  +»30 

17.0  +1.8 

June  8.7 

18.47     .69 

4.4     9.1 

6.87     .30 

63.3     1.6 

30.40     .71 

38.8     1.9 

57.14     .30 

15.1     1.9 

18.7 

19.06     .56 

6.8    9.5 

6.57     .99 

61.8     1.4 

31.08     .64 

40.9     9.4 

57.43     .98 

13.3     1.9 

28.6 

19.58     .48 

9.5    9.9 

6.85     .97 

60.4     1.3 

31.69    .55 

43.6    9.8 

57.70     JW 

11.4     1.8 

July  8.6 

80.08     .39 

18.6     3.9 

7.10     .94 

59.8     1.1 

38.19    .46 

46.6     3.1 

57.95     .93 

9.6     1.7 

18.6 

80.35  +.98 

15.9  +3.4 

7.38  +.90 

58.8  +0.9 

38.60  +.34 

49.8  +3.4 

58.17  +.90 

8.0  +1.6 

88.6 

80.59     .18 

19.4     3.6 

7.50     .16 

57.4     0.7 

38.88    .99 

53.3     3.6 

58.35    .16 

6.5    1.4 

Aug.  7.5 

80.71  +.07 

83.1     3.7 

7.64     .19 

56.9     0.4 

33.05  +.11 

56.9     3.6 

58.49    .19 

5.8    1.9 

17.5 

80.78  -.04 

86.8     3.6 

7.73    .07 

56.6  +0.9 

33.09  -.09 

60.6    3.7 

58.58    .08 

4.1     1.0 

87.5 

80.03     .15 

30.4     3.6 

7.78  +.09 

56.5     0.0 

33.08    .14 

64.3    3.6 

58.64  +.03 

3.3    0.8 

Sept.  6.4 

80.43  -.95 

33.8  +3.4 

7.78  -.09 

56.6  -0.9 

38.88  -.95 

67.8  +3.5 

58.65  -.01 

3.5  +0.6 

16.4 

80.13     .34 

37.1     3.1 

7.74     .06 

56.9    0.4 

38.51     .36 

71.1     3.9 

58.68    .05 

3.1     0.3 

86.4 

19.75     .43 

40.0     9.8 

7.66     .09 

57.4     0.5 

38.10     .46 

74.3    9.9 

58.55    .08 

1.9  +0.1 

Oct.    6.4 

19.88     .50 

48.7     9.4 

7.56     .19 

58.0     0.6 

31.60     .64 

77.0     9.6 

'58.46    .11 

1.8-0.1 

16.3 

18.75     .56 

44.9    9.0 

7.43     .14 

58.6    0.7 

31.08     .61 

79.4     9.9 

58.34     .19 

3.0    0.9 

86.3 

18.17  -.60 

46.6  fl.5 

7.89  -.15 

59.3  -0.7 

30.37  -.67 

81.3  +1.7 

58.31  -.14 

3.3  -0.4 

Nov.  5.3 

17.55     .63 

47.8    0.9 

7.14     .15 

60.0    0*7 

89.68     .71 

88.8     1.9 

58.07    .14 

3.7    0.5 

15.3 

16.98     .64 

48.5  +0.4 

6.99    .14 

60.6     0.7 

88.95     .73 

83.6  +0.6 

57.93    .14 

3.3    0.6 

85.8 

16.88     .63 

48.6  -0.9 

6.85    .13 

61.3     0.6 

88.88    .73 

83.9    0.0 

57.79    .13 

3.9    0.7 

Deo.   5.8 

15.66     .60 

48.1     0.8 

6.73    .19 

61.8    0.5 

87.50    .71 

83.6  -0.6 

57.67    .19 

4.6    0.8 

15.8 

15.07  -.56 

47.0  -1.4 

6.68  -.09 

68.3  -0.5 

86.81  -.66 

83.7  -1.9 

57.56  -.10 

5.4  -0.8 

85.1 

14.54     .50 

45.3     1.9 

6.54     .07 

68.8    0.4 

86.18    .60 

81.3    1.8 

57.47     .08 

6.3    0.9 

35.1  1 

14.07  -.49 

43.1  -9.4 

6.48 -.04 

63.1  -0.9 

85.61  -.59 

79.3  -9.3 

57.40  -.06 

7.1  -0.9 
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APPARENT  PLACE8  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

i 

a  Gruia. 

0Aqi 

a  arii. 

?r  Aquarii. 

n  Aqi 

oarii. 

Mean 
Solar 
Date. 

Bight 
Ascension. 

h     m 

22  10 

Right 
Ascension. 

Declination 
South. 

Declination 
South. 

Right 
Ascension. 

Declination 
North. 

0        / 

+  0  47 

Bight 
Ascension. 

Deolination 
South. 

h     m 

22     1 

O           / 

-47  80 

O            / 

-  8  20 

b 

22 

ID 

19 

h      m 

22  29 

0       / 

-  0  41 

Jan.    0.1 

A 

0.58  -.19 

53.4  +1.9 

s 
48.00 

-.07 

62.4  -0.6 

n 
26.40 

-.08 

59.1  -0.9 

s 
29.01  -.08 

76.2  -0.9 

10.1 

0.48     .06 

52.0     1.5 

47.94 

.05 

63.0    0.5 

26.33 

.06 

58.2    0  9 

28.94     .06 

77.0     0.8 

20.1 

0.43  -.03 

50.4     1.8 

47.91 

-.09 

6^.4     0.4 

26.29 

-.03 

57.4    0.8 

28.88    .04 

77.8     0.7 

30.0 

0.42  4.01 

48.5     9.0 

47.90  +.01 

63.7    0.9 

26.27 

.00 

56.6    0.7 

28.86  -.01 

78.5    0.7 

Feb.   9.0 

0.46     .06 

46.3     9.9 

47.93 

.04 

63.9  -0.1 

26.28 

+.09 

55.9    0.6 

28.86  +.09 

79.1     0.5 

19.0 

0.54  +.10 

44.0  +9.4 

47.98  +.07 

63.9  +0.1 

26.31 

+.05 

55.4  -0.5 

28.89  +.04 

79.6  -0.4 

Mar.    1.0 

0.67     .15 

41.6     9.5 

48.06 

.10 

63.7     0.3 

96.38 

.08 

55.0  -9.3 

28.94     .08 

79.8  -0.1 

10.9 

0.84     .10 

39. 1     9.5 

48.17 

.13 

63.3    0.5 

26.48 

.19 

54.8    0.0 

29.04     .11 

79.8  +0.1 

90.9 

1.05     .94 

36.6    9.5 

48.32 

.16 

62.6    0.7 

26.62 

.15 

55.0  +0.3 

29.16     .14 

79.6    0.4 

30.9 

1.31     .98 

34.1     9.5 

48.49 

.19 

61.8     1.0 

26.78 

.18 

55.4     0.5 

29.32     .18 

79.1     0.6 

Apr.   9.9 

1.61  +.39 

31.7+9.3 

48.70 

+.99 

60.7  +1.9 

26.98  +.91 

56.0  +0.8 

29.51  +.91 

78.4  +0.9 

19.8 

1.94     .35 

29.4     9.9 

48.94 

.95 

59.4     1.4 

27.21 

.94 

57.0     l.l 

29.74     .94 

77.4     l.l 

99.8 

2.31     .38 

27.3     9.0 

49.20 

.97 

57.9    1.5 

27.47 

.97 

58.2    1.3 

29.98    .96 

76.1     1.4 

May    9.8 

2.70     .40 

25.4     1.7 

49.48 

.99 

56.3     1.7 

27.74 

.98 

59.7     1.5 

30.26     .98 

74.6     1.6 

19.7 

3. 11      .41 

23.8     1.5 

49.78 

.30 

54.6    1.8 

28.04 

JO 

61.3    1.7 

30.55     .30 

73.0     1.7 

89.7 

3.53  +.49 

22.5  +1.1 

50.09 

+.31 

52.8  +1.8 

28.34  +.30 

63.1  +1.9 

30.85  +.30 

71.2  +1.9 

June  8.7 

395     .41 

21.5    0.8 

50.39 

.30 

51.0     1.8 

28.64 

.30 

65.0     1.9 

31.15     .30 

69.3     1.9 

18.7 

4.35     .30 

20.9  +0.4 

50.69 

.99 

49.3     1.7 

28.94 

.99 

669     1.9 

31.45     .99 

67.3     1.9 

98.6 

4.73     .37 

20.7    0.0 

50.98 

.97 

47.6     1.6 

29.22 

.97 

68.9     1.9 

31.74     .97 

65.4     1.9 

July   8.6 

5.06     .33 

20.9  -0.4 

51.24 

.94 

46.1     1.4 

29.48 

.94 

70.8     1.8 

32.00     .95 

63.6     1.8 

18.6 

5.39  +.98 

21.5  -0.8 

51.46 

+.91 

44.8  +1.9 

29.71 

+.91 

72.5  +1.7 

32.24  +.22 

61.9  +1.6 

28.6 

5.65     .93 

22.4     l.l 

51.66 

.18 

43.6     1.0 

29.90 

.18 

74.1     1.5 

32.44     .18 

60.3    1.5 

Aug.  7.5 

5.86     .17 

23.7     1.4 

51.82 

.13 

42.7    0.8 

30.06 

.14 

75.6     1.3 

32.61     .14 

59.0     1.3 

17.5 

6.00     .11 

25.3     1.7 

51.93 

.09 

42.0    0.6 

30.17 

.09 

76.8    l.l 

32.74     .10 

57.8    1.0 

97.5 

6.06  +.06 

27.0     1.8 

51.99  +.05 

4 1 .6     0.3 

30.25 

.05 

77.8    0.9 

32.82    .06 

56.9    0.8 

Sept.  6.4 

6.09  -.09 

28.9  -9.0 

52.02 

.00 

41.3  +0.1 

30.27 

+.01 

78.6  +0.7 

32.86  +.09 

56.2  +0.6 

16.4 

6.04     .08 

30.9     9.0 

52.00 

-.04 

41.3  -0.1 

30.26 

-.03 

79. 1     0.4 

32.86  -.09 

55.7    0.4 

96.4 

5.94     .13 

32.9     1.9 

51.94 

.07 

41.5     0.9 

30.22 

.06 

79.4  +0.9 

32.82    .06 

55.4  +0.9 

Oct.    6.4 

5.79     .17 

34.8     1.8 

51.86 

.10 

41.8     0.4 

30.14 

.09 

79.6    0.0 

32.75     .08 

55.4     0.0 

16.3 

5.60     .90 

36.5     1.6 

51.75 

.19 

42.3    0.5 

30.04 

.11 

79.5  -0.9 

32.65    .11 

55.5  -0.9 

26.3 

5.38  -.93 

38.0  -1.3 

51.62 

-.13 

42.8  -0.6 

29.92 

-.13 

79.3  -0.3 

32.54  -.19 

55.8  -0.4 

Nov.  5.3 

5.15     .94 

39.2     1.0 

51.48 

.14 

43.4     0.6 

29.78 

.13 

78.9    0.5 

32.42    .13 

56.2    0.5 

15.3 

4.91     .93 

40.0     0.6 

51.35 

.14 

44.1     0.7 

29.65 

.13 

78.4     0.6 

32.28    .13 

56.8    0.6 

95.2 

4.68     .99 

40.4  -0.9 

51.21 

.13 

44.8     0.7 

29.51 

.13 

77.8    0.7 

32.15    .13 

57.4     0.7 

Dec.   6.2 

4.46     .90 

40.4  +0.9 

51.08 

.19 

45.5    0.7 

29.39 

.19 

77.0     0.8 

32.02    .19 

58.1     0.7 

16.2 

4.27  -.17 

40.1  +0.6 

50.97 

-.10 

46.2  -0.7 

29  27 

-.11 

76.2  -0.8 

31.9!  -.11 

58.9  -0.8 

25.1 

4.12     .14 

39.3     1.0 

50.88 

.08 

46.8     0.6 

29.17 

.09 

75.4     0.9 

31.81     .09 

59.7     0.8 

35.1 

4.00  -.10 

'     38.2  +1.3 

50.81 

-.06 

47.3  -0.5 

29.09 

-.07 

74.5  -0.9 

31.72 -.08 

60.5  -0.8 
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APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

226  Cephei  (0.) 

C  Pegaii. 

t  Cephei. 

AAq 

taWa\la«* 

Mean 
Solar 
Date. 

Right 
Ascension. 

Declination 
North. 

Right 
Ascension. 

Declination 
North. 

Right 
Aaoenaion. 

Declination 
North. 

Eight 
Aseenakm. 

Declination 
South. 

b     m 

22  80 

+75°  38 

h     m 

22  35 

+  10°  14 

h      m 

22  45 

+65  35 

h      m 

22  46 

0        / 

—  8  10 

Jan.    0.3 

t 

15.59  -.73 

3^.4  -J  .6 

8 

45.86  -.00 

15.6  -1.9 

8 

37.00  -.40 

81.0  -1.5 

8 

39.15  -.69 

7K3  -0.6 

10.1 

14.90     .64 

37.5     9.1 

45.77     .07 

14.4     1.9 

36.61     .36 

79.3    9.0 

39.06     .07 

71.9    0.5 

20.1 

14.31     .53 

35.2    9.5 

45.71     .05 

13.2     1.9 

36.28     .30 

77.0     9.4 

39.00    .06 

72.3     0.4 

30.1 

13.84     .40 

32.5    9.9 

45.67  -.03 

12.0    'l.9 

36.00     .93 

74.4     9.8 

38.96  -.03 

72.6  -0.9 

Feb.   9.1 

13.51     .95 

29.4     3.1 

45.66     .00 

10.8    1.1 

35.81     .15 

71.5     3.0 

38.95    .00 

72.7    0.0 

19.0 

13.33  -.10 

26.2  -3.3 

45.68  +.03 

9.7  -1.0 

35.70  -.07 

68.4  -3.1 

38.96  +.03 

72.7  +0.1 

Mar.   1.0 

13.32  +.07 

22.9    3.9 

45.72     .07 

8.8    0.8 

35.68  +.03 

65.2    3.1 

39.01     .06 

79.4     0.3 

11.0 

13.47     .93 

19.7    3.1 

45.81     .10 

8. 1     0.6 

35.76     .13 

62.2    3.0 

39.08    .69 

72.0     0.6 

90.9 

13.78     .30 

16.7     9.8 

45.92     .14 

7.7  -0.3 

35.93     .99 

59.3    9.7 

39.19    .13 

71.3     0.8 

30.9 

14.24     .53 

14.1     9.5 

46.08    .17 

7.6     0.0 

36.19    .31 

56.7     9.4 

39.34     .16 

70.4     1.0 

Apr.  9.9 

14.84  +.66 

11.8-9.0 

46.27  +.90 

7.8  +0.4 

36.55  +.30 

54.6  -1.9 

39.52  +  JO 

60.3  +1 A 

19.9 

15.55     .76 

10.0     1.5 

46.49    .93 

8.3     0.7 

36.97     .46 

52.9    1.4 

39.73    J93 

67.9     1.4 

39.8 

16.35     .83 

8.8     0.0 

46.74     .96 

9.2     1.0 

37.46     .59 

51.8    0.8 

39.97     .95 

66.4     1.6 

May   9.8 

17.22     .80 

8.2  -^.3 

47.01     .98 

10.4     1.3 

38.00    .56 

51.2  -0.3 

40.24     .98 

64.7     1.7 

19.8 

18.12     .01 

8.2  +0.3 

47.30     .30 

11.9     1.6 

38.57     .58 

51.2  +0.3 

40.52    .99 

62.9     1.8 

29.8 

19.04  +.00 

8.8  +0.0 

47.60  +.30 

13.6  +1.8 

39.16  +.5* 

51.9  +0.0 

40.83  +.30 

61.0  +1.9 

June  8.7 

19.93     .87 

10.0     1.4 

47.91     .30 

15.5    9.0 

39.74     .57 

53.0     1.5 

41.13    ai 

59.1     1.0 

18.7 

20.78     .81 

11.7     9.0 

48.21     .90 

17.6    9.1 

40.30     .65 

54.8    9.0 

41.44     .30 

57.3     1.8 

28.7 

21.56     .74 

13.9     9.4 

48.50     .98 

19.7     9JB 

40.83    .50 

57.0    9.4 

41.74     .99 

55.5     1.7 

July   8.6 

22.25    .64 

16.5     9.8 

48.76     .95 

21.9    9.9 

41.31      .45 

59.6    9.8 

42.01     .97 

53.9     1.6 

18.6 

22.83  +.58 

19.5  +3.9 

49.00  +.99 

24.0  +9.1 

41.73  +.38 

62.5  +3.1 

42.27  +.94 

52.4  +1.4 

28.6 

23.30     .40 

22.8     3.4 

49.21     .10 

26.0     9.0 

42.08     .31 

65.8    3.3 

42.49     .90 

61.2     l.l 

Aug.  7.6 

23.63     .97 

26.3     3.6 

49.38     .15 

28.0     1.8 

42.35    .93 

69.2    3.5 

42.67     .16 

50.1     0.9 

17.5 

23.83  +.13 

30.0     3.7 

49.50     .11 

29.7     1.7 

42.54     .14 

72.8     3.6 

42.82     .19 

49.4     0.6 

27.5 

23.89  -.01 

33.7     3.7 

49.59     .06 

31.3     1.5 

42.64  +.06 

76.4     3.6 

42.92     .08 

48.8    0.4 ' 

Sept.  6.5 

23.82  -.14 

37.3  +3.6 

49.63  +.09 

32.6  +1.9 

42.66  -.09 

80.0  +3.5 

42.98  +.04 

48.6  +0  J* 

16.5 

23.61     .97 

40.9     3.5 

49.63  -.09 

33.8    1.0 

42.59     .10 

83.4     3.4 

43.00     .00 

48.5    0.0 

26.4 

23.27     .40 

44.3     3.3 

49.60     .05 

34.7    0.8 

42.45     .18 

86.8     3.9 

42.97  -.04 

48.7  -0.3 

Oct.    6.4 

22.81.  .56 

47.5    3.0 

49.53     .08 

35.3    0.5 

42.24     .95 

89.8    9.9 

42.92     .07 

49.0    0.4 

16.4 

22.26     .61 

50.4     9.7 

49.44     .10 

35.7     0.3 

41.95     .31 

92.6     9.6 

42.84     .00 

49.5    0.5 

26.3 

21.00 -.69 

52.8  +9.9 

49.33  -.19 

35.9  +0.1 

41.62 -.36 

94.9  +9.1 

42.73  -.11 

50.1  -O.61 

Nov.  5.3 

20.87     .76 

54.8     1.7 

49.20     .13 

35.8  -0.9 

41.23     .40 

96.9    1.7 

42.61     .19 

50.8    0.7  J 

15.3 

20.08     .81 

56.3     1.9 

49.06     .13 

35.5    0.4 

40.81     .43 

98.3     1.9 

42.48     .13 

51.5    0.7 

1 

25.3 

19.25    .84 

57.2  +0.6 

48.93     .13 

35.0    0.6 

40.36     .45 

99.2  +0.6 

42.36    .13 

52.3    0.7 

Deo    5.2 

18.40     .84 

57.5    0.0 

48.80    .13 

34.4     0.8 

39.90     .46 

99.5    0.0 

42.23    .19 

53.0    0.7 , 

15.2 

17.57  -.89 

57.2  -0.6 

48.68  -.19 

33.5  -0.0 

39.44  -.45 

99.2  -0.6 

42.11  -.11 

63.7  -0.7  | 

25.2 

16.77     .77 

56.3     1.9 

48.56    .10 

32.5    l.l 

39.00     .43 

98.3    1.9 

42.00     .10 

54.3    0.6 

35.2 

16.02  -.71 

54.8  -1.8 

48.47  -.08 

31.4-1.9 

38.58 -.39 

96.9  -1.7 

41.91  -.08 

64.9  -0.5  1 
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• 

APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

• 

Mean 
Solar 
Date. 

a  Piscif  Australia. 
(Fomaikaut.) 

a  Pe 

(Mar 

gui. 
•kab.) 

o  Cephei. 

0  Piscimn. 

Bight 
Ascension. 

Declination 
South. 

Bight 
Ascension. 

Declination 
North. 

Bight 
Ascension. 

Declination 
North. 

Bight 
Ascension. 

Declination 
North. 

h      m 

22  51 

-30°  13 

h     m 

22  59 

+  14  35 

h     m 

23  13 

+67°  29 

h     m 

23  22 

o         § 

+  5  45 

Jan.    0.9 

• 
19.74  -.11 

49.8  +0.9 

• 

4.38  -.11 

36.0  -l.i 

8 

57.09  -.47 

34.5  -1.1 

8 

10.58  -.11 

1 1.0  -0.9 

10.9 

19.64     .09 

49.5    0.5 

4.98    .00 

34.8    1.9 

56.56     .43 

33.1     1.6 

10.48    .10 

10.1     0.9 

90.1 

19.56     .09 

41.9    0.7 

4.19    .07 

33.5    1.3 

56.15     .38 

31.9    9.1 

10.38    .08 

9.9    0.9 

30.1 

19.51     .04 

41.0     1.0 

4.13     .05 

39.9    1.3 

55.80    .31 

98.8    9.5 

10.31     .06 

8.3     0.9 

Fob.  9.1 

19.49  -.ot 

39.9     IS 

4.09  -.09 

30.8    1.3 

55.53    .93 

96.1     9.8 

10.96    .04 

7.4     0.8 

19.0 

19.50  +.03 

38.6  +1.5 

4.08  +.01 

99.6  -1.9 

55.34  -.14 

93.9  -3.0 

10.94  -.01 

6.7  -0.7 

Mar.   1.0 

19.55     .06 

37.0     1.7 

4.11     .04 

98.4     1.0 

55.94  -.04 

90.1     3.1 

10.94  +.09 

6.1     0.5 

11.0 

19.63     .10 

35.9     1.0 

4.17     .08 

97.5    0.8 

55.95  +.06 

17.0     3.0 

10.98    .05 

5.7  -0.3 

90.9 

19.74     .14 

33.3    9.0 

4.96    .11 

96.8    0.5 

55.37     .17 

14.0     9.9 

10.35     .09 

5.6     0.0 

30.9 

19.90     .16 

31.9    9.1 

4.39    .15 

96.5  -0.9 

55.59     .97 

11.3     9.6 

10.46     .13 

5.7  +0.3 

Apr.  9.9 

90.(0  +.91 

99.1  +9.9 

4.56  +.10 

96.4  +0.1 

55.91  +.36 

8.9  -9.9 

10.60  +.16 

6.1  +0.6 

19.9 

90.39     .95 

96.9     9.9 

4.77     .99 

96.7    0.5 

56.39     .45 

6.9     1.7 

10.78     .90 

6.8     0.8 

99.8 

90.59     .98 

94.7     9.9 

5.01     .95 

97.4     0.8 

56.80     .69 

5.5     1.9 

11.00     .93 

7.8    1.1 

May   9.8 

90.88     .31 

99.5    9.1 

5.97     .98 

98.4     1.9 

57.35     .57 

4.5  -0.6 

11.95    .98 

9.0     1.4 

19.8 

91.90     .33 

90.4     9.0 

5.56     .30 

99.7     1.5 

57.94     .61 

4.9    0.0 

11.59     .98 

10.5     1.6 

99.8 

91.53  +.84 

18.5  +1.8 

5.86  +.31 

31.3  +1.7 

58.56  +.63 

4.4  +0.5 

11.81  +.30 

19.9  +1.8 

June  8.7 

91.88    .34 

16.7     1.6 

6.18     .31 

33.1     1.0 

59.19     .63 

5.9     1.1 

19.19     .30 

14.1      1.9 

18.7 

99.99    .34 

15.9    1.4 

6.48    .30 

35.1     9.1 

59.89    .61 

6.6     1.6 

19.49     .30 

16.1     9.0 

98.7 

99.55    .33 

14.0     l  l 

6.78    .90 

37.3    9Ji 

60.41     .57 

8.4     9.1 

19.79     .99 

18.1     9.0 

July   8.7 

99.87     .30 

13.1      0.7 

7.06     .97 

39.5    9.9 

60.96     .53 

10.8    9.5 

13.01      .98 

90.9    9.0 

18.6 

93.16  +.98 

19.5  +0.4 

7.39  +.94 

41.8  +9.9 

61.46  +.46 

13.5  +9.0 

13.98  +.95 

99.1  +1.9 

98.6 

93.41     .94 

19.3    0.0 

7.54     .91 

44.0     2.9 

61.89     .39 

16.5     3.9 

13.59     .99 

94.0     1.8 

Aug.  7.6 

93.63     .10 

19  4  -0.3 

7.73     .17 

46.1     9.1 

69.94     .31 

19.8    3.4 

13.79     .19 

95.7     1.7 

17.6 

93.80     .14 

19.9     0.6 

7.88    .13 

48.1     1.9 

69.59    .93 

93.3     3.5 

13.89    .15 

97.3    1.5 

97.5 

93.99    .10 

13.6    0.0 

7.99     .00 

49.9     1.7 

69.70     .14 

96.9     3.6 

14.09    .11 

98.7     1.9 

8«»pt.  6.5 

93.99  +.05 

14.6  -1.1 

8.05  +.04 

51.5  +1.5 

69.80  +.05 

30.5  +3.6 

14.11  +.07 

99.8  +1.0 

16.5 

94.01     .00 

15.9     1.3 

8.08     .00 

59.9     1.3 

69.80  -.04 

34.1     3.5 

14.16  +.03 

30.7    0.8 

96.4 

93.99  -.04 

17.9     1.4 

8.06  -.03 

54.1     1.0 

69.79     .19 

37.6     3.4 

14.18     .00 

31.4    0.6 

Oct.    6.4 

93.93    .08 

18.7     1.5 

8.09     .06 

55.0     0.8 

69.56     .90 

40.8     3.1 

14.16  -.04 

31.8    0.3 

16.4 

93.83    .11 

90.9    1.4 

7.94     .09 

55.7     0.5 

69.39    .97 

43.8    9.9 

14.10     .06 

39.0  +0.1 

96.4 

93.71  -.13 

91.6-1.4 

7.84  -.11 

56.1  +0.3 

69.09  -.34 

46.5  +9.5 

14.03  -.09 

39.1  -0.1 

Nov.  5.3 

93.57     .15 

93.0     1.3 

7.79     .19 

56.9    0.0 

61.65     .39 

48.8    9.0 

13.93     .10 

3L9    0.3 

15.3 

93.41     .16 

94.1     l.i 

7.60     .13 

56.9  -0.3 

61.93    .44 

50.6     1.6 

13.83     .11 

31.6    0.4 

95.3 

93.95     .16 

95.0    0.8 

7.47     .13 

55.9     0  4 

60.78     .47 

51.9     1.0 

13.71     .19 

31. 1     0.6 

Dec.   5.3 

93.10    .15 

95.7    0.6 

7.33     .13 

55.3    0.7 

60.30     .49 

59.7  +0.4 

13.59     .19 

30.4     0.7 

15.9 

99.95  -.14 

96.9    0.3 

7.90  -.19 

54.5  -0.9 

59.81  -.49 

59.8  -0.9 

13.46  -.19 

99.7  -0.8 

*          9S.9 

99.89    ,19 

96.3    0.0 

7.08    .11 

53.6     1.0 

59.39     .48 

59.4     0.7 

13.35     .11 

98.9     0.9 

85.9 

99.70  -.10 

96.9  +0.3 

6.97  -.10 

59.5  -1.9 

58.84  -.46 

51.3  -1.3 

13.94  -.11 

98.0  -0.9 
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• 

APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

- 

i  Piscium. 

y  Cepbei. 

Groombridge  4163. 

uPbofam. 

Mean 
Solar 
Date. 

Bight 
Ascension. 

Declination 
North. 

Bight 
Ascension. 

Declination 
North. 

Right 
Ascension. 

Declination 
North. 

Right 
Ascension. 

Deolination 
North. 

h     m 

23  34 

O          I 

4-5    0 

h     m 

23  34 

+76°  59 

h      m 

23  49 

+73  46 

h     m 

23  53 

e        i 

+  6  13 

Jan.    0.2 

s 
4.74  -.11 

30.8  -0.9 

s 
41.30  -.88 

64.5  -0.6 

s 
18.79  -.69 

51.4  -0.5 

t 

27.11  -.19 

it 

&5.7  -0.8 

10.2 

4.63     .10 

29.9     0.9 

40.44     .84 

63.5     1.3 

18.10     .67 

50.6    1.1 

26.99    .11 

54.8    0.0 

20.2 

4.54     .09 

29.0    0.9 

39.63     .76 

62.0     1.8 

17.45     .09 

49.2    1.7 

26.89    .10 

53.9     0.0 

30.1 

4.46     .07 

28.2    0.8 

38.92     .65 

59.9     9.3 

16.87     .54 

47.3    9.9 

26.79    .08 

53.1     0.8 

Feb.   9.1 

4.40     .05 

27.4    0.7 

38.32    .59 

57.4     9.7 

16.37     .44 

44.9     9.6 

26.72    .06 

52.3     0.8 

19.1 

4.36  -.09 

26.7  -0J1 

37.87  -.37 

54.5  -3.0 

15.98  -.33 

42.1  -9.9 

26.66  -.04 

51.6  -0.6 

Mar.    1.1 

4.36  +.01 

26.1     0.4 

37.58     .90 

51.5     3.1 

15.72     .19 

39.1     3.1 

26.64  -.01 

51.0     0.5 

11.0 

4.38     .04 

25.8  -0.9 

37.48  -.09 

48.3     3.9 

15.59  -.05 

36.0     3.1 

26.64  +.09 

50.6  -0.3 

21.0 

4.44     .08 

25.7    o.o 

37.55  +.17 

45.2     3.1 

15.61  +.09 

32.9     3.0 

26.68    .06 

50.5     0J> 

30.9 

4.54     .19 

25.8  40.3 

37.80     .34 

42.1     9.9 

15.78     .94 

29.9    9.9 

26.76    .10 

50.5  +0.9 

Apr.   9.9 

4.67  +.15 

26.3  40.6 

38.23  +.51 

39.4  -9.5 

16.09  +.38 

27.2  -9.6 

26.88  +.14 

50.9  40 A 

19.9 

4.85     .19 

27.0     0.9 

38.82    .65 

37.0     9.1 

16.54     .50 

24.8    9.9 

27.03     .18 

51.5     0.8 

29.9 

5.06     .93 

28.0    l.l 

39.54     .78 

35.1     1.7 

17.10     .61 

22.8    1.7 

27.23    .91 

;    52.4     1.1 

May   9.9 

5.30     .96 

29.2    1.4 

40.38     .88 

33.7     1.1 

17.76     .70 

21.4     1.9 

27.46     JM 

i   53.6     1.3 

19.8 

5.57     .96 

30.7     1.6 

41.31     .95 

32.9  -0.6 

18.50    .77 

20.4    0.7 

27.72    .97 

55.0     1.5 

29.8 

5.86  +.30 

32.4  +1.8 

42.29  1.00 

32.6     0.0 

19.30  +.81 

20.0  -0.1 

28.00  +.99 

56.7  +1.7 

June  8.8 

6.16     .30 

34.3     1.9 

43.30  i.oi 

32.9  +0.6 

20.13     .83 

20.2  +0.5 

28.29    .30 

58.5     1.9 

18.7 

6.47     .31 

36.2    9.0 

44.30     .99 

33.8     1.9 

20.96     .83 

21.0    1.0 

28.60    .31 

60.4    9.0 

28.7 

6.77     .30 

38.2    9.0 

45.28     .95 

35.2     1.7 

21.78     .80 

22.3     1.6 

28.91     .30 

62.4    9.0 

July   8.7 

7.06     .96 

40.2    9  0 

46.19     .88 

37.2    99 

22.57    .75 

24.2    9.0 

29.20    .99 

64.5    9.0 

18.7 

7.34  +.J6 

42.2  +1.9 

47.03  +.79 

39.6  +9.6 

23.29  +.69 

26.4  +9  5 

29.49  +.97 

66.4  +1.9 

28.6 

7.58     .93 

44.0     1.8 

47.77     .68 

42.4     3.0 

23.94     .00 

29.1     9.9 

29.74     .94 

68.3     1.8 

Aug.  7.6 

7.80     .90 

45.7     1.6 

48.39     .56 

45.5    3.9 

24.50     .51 

32. 1      3.9 

29.97     .91 

70.1     1.7 

17.6 

7.98     .16 

47.2     1.4 

48.89     .43 

48.9    3.5 

24.96     .41 

35.4     3.4 

30.17     .18 

71.7     1.5 

27.6 

8.12    .19 

48.6     1.9 

49.24     .99 

52.5     3.6 

25.32    .30 

38.9    3.6 

30.33     .14 

73.1     1.3 

Sept.  6.5 

8.23  +-.08 

49.6  +1.0 

49.46  +.14 

56.2  +3.7 

25.56  +.18 

42.5  +3.7 

30.45  +.10 

'  74.3  +1.1 

16.5 

8.29     .04 

50.5    0.7 

49.53     .00 

59.9     3.7 

25.68  +.07 

46.2    3.7 

30.53     .08 

75.2    0.8 

26.5 

8.31  +.01 

51.1     0.5 

49.46  -.14 

63.6     3.6 

25.69  -.05 

49.9    3.6 

30.58  +.03 

75.9    0.6 

Oct.    6.4 

8.30  -.03 

51.5    0.3 

49.24     .98 

67.2    3.5 

25.59     .16 

53.5     3.5 

30.59  -.01 

76.4     0.4  i 

16.4 

8.26    .05 

51.7  +0.1 

48.90     .41 

70.5    3.9 

25.37     .97 

56.8     3.3 

30.57     .04 

76.7  +0.9 

26.4 

8.20  -.07 

51.7-0.1 

48.42  -.54 

73.6  +9.9 

25.05  -.37 

60.0  +3.0 

30.52  -.06 

76.7    0.0 

Nov.   5.4 

8.12     .09 

51.5    0.3 

47.83     .65 

76.4     9.5 

24.64     .46 

G2.8    9.6 

30.45     .08 

76.6  -0.9 

15.3 

8.02     .11 

51.1     0.4 

47.13     .74 

78.7    9.1 

24.13     .54 

65.1     9.1 

30.36     .10 

76.3    0.4 

25.3 

7.90     .11 

50.6     0.6 

46.35     .89 

80.6    1.5 

23.55     .61 

67.0     1.6 

30.26     .11 

75.9    0.5 

Dec.    5.3 

7.79     .19 

50.0    0.7 

45.50     .87 

81.8    1.0 

22.91     .06 

68.4     1.1 

30.14     .11 

75.3     0.6 

15.3 

7.67     .19 

49.3  -0.8 

44.61  -.90 

82.5  +0.4 

22.23-60 

69.2  +0.5 

30.03  -.19 

74.6  -0.7 

25.2 

7.55     .11 

48.5    0.8 

43.70     .90 

82.6  -0.3 

21.53— .70 

69.4  -0.1 

29.91     .19 

73.9     0.8 

35.2 

7.44  -.11 

47.6  -0.9 

42.80  -.89 

82.0  -0.9 

20.82  -.60 

69.0  -0.7 

29.79  -.11 

73.0  -0.8 
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APPARENT  RIGHT  ASCENSIONS  AND  APPROXIMATE  NORTH  POLAR  DISTANCES, 

FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


8o1ar 
Date. 


/?Caasiop.  22  Androm. 


(Dec.  30.3) 
Jan.     9.2 
19.2 
29.2 


Aug. 
8ept. 


Oct. 


26.6 

6.5 

15.5 

25.5 

6.5 


0 

* 

31 

28 

h 

m 

0 

3 

a  Androm. 


s 
6.4.3 

6.10 

5.79 

5.50 


.34 
.39 
.30 
.98 


15.4 
2&4 
Nov.  4.4 
14.4 
24.3 


Deo. 


4.3 
14.3 
24.2 
34.2 


Mean 
Solar 
Date. 


(Deo.  30.3) 
I  Jan.     9.2 
!  19.2 

J  '        29.2 

i 

Sept.  5.6 
15.5 
25.5 

Oct.  5.5 
15.5 


Nov. 


Dec. 


25.4 

4.4 

14.4 

24.4 

4.3 

14.3 
24.3 
34.2 


10.64  +  .99 
10.83  .16 
10.96  .10 
11.02+  .04 
11.03-  .09 


10.97 
10.87 
10.71 
10.50 
10.24 

9.98 
9.67 
9.34 
9.02 


.08 
.14 
.19 
.93 
.96 

.98 
.39 
.39 
.39 


6  Piscium. 


o 

/ 

83 

2 

h 

m 

0  42 

46.01  -  .19 
45.89  .19 
45.76  .19 
45.64  -  .19 

48.96  +  .14 
49.09  .19 
49.19  .08 
49.25  .05 
49.29+  .(Hi 


49.29 
49.26 
49.22 
49.16 
49.06 

48.96 
48.85 
48.73 


.01 
.03 


.09 

.10 
.11 
.19 


0 

/ 

44  33 

h 

m 

0 

4 

s 
24.10 

23.88 

23.69 

23.50 


.99 
.90 
.19 
.18 


27.67  +  .18 
27.83  .13 
27.94      .09 

28.01  +  .04 

28.02  -  .01 


27.99 
27.93 
27.83 
27.69 
27.52 

27.34 
27.13 
26.92 
26.70 


.04 
.08 
.19 
.16 
.18 

.96 

.91 


y  Caaaiop. 

29°  54 

h       m 

0  49 

a 
51.06 
50.72 
50.36 
50.03 


.33 
.35 
.35 
.33 


55.07  +  .94 
55.29  .90 
55.46  .13 
55.55  .07 
55.60+  .03 


55.58 
55.50 
.06  I  55.36 
.08   55.16 


54.92 

54.65 
54.33 
53.99 


.05 
.11 
.17 
.99 
.96 

.30 

.33 

35 


o 

/ 

53  50 

h 

m 

0 

12 

i  Ceti. 


0 

1 

99  28 

h 

m 

0 

13 

22.55-  .17 
22.38  .16 
22.22  .16 
22.06  -  .16 

25.85+  .18 
26.01  .14 
26.13  .10 
26.20  .06 
26.22  +  .01 


26.22 
26.18 
26.11 
26.01 
25.88 

25.74 
25.58 
25.40 
25.23 


.09 
.08 
.09 
.19 
.14 

.15 
.17 
.18 
.17 


8 

26.05-  .18 
25.87  .19 
25.68  .19 
25.49-  .19 

29.23+  .19 
29.40  .15 
29.52  .10 
29.60  .06 
29.64  +  .09 


29.65 
29.62 
29.56 
29.46 


.01 
.05 
.08 
.11 


36.61  -  .u 
36.50  .11 
36.39  .11 
36.29-  .10 

39.66+  .17 
39.81  .13 
39.92  .09 
39.99  .06 
40.03  +  .09 


40.02 
39.99 
39.94 
39.86 
39.77 

39.66 
39.55 
39.42 
39.30 


.09 
.04 
.07 
.09 
.10 

.11 
.19 
.13 
.19 


/(Androm. 

43Cephei. 

O            1 

52     7 

h     m 

0  50 

O           i 

4  21 

h     m 

0  53 

s 
28.83  -9.84 

26.00    9.89 

23.18    9.79 

20.42  -4.79 


44.60  +1.49 
45.89  1.09 
46.77  .67 
47.23  +  .95 
47.27-  .18 

46.86-  .63 
46.02  1.06 
44.74  1.47 
43.09    1.85 


29.34      .13!  41.05    9.91 


29.20-  .151  38.68-9.50 
29.04      .16 
28.87-  .17 


36.06    9.69 
33.30  -9.80 


6Urs.Min.,  44  Piacium. 

S.  P.      I 


ir  Androm. 


o 

/ 

358  20 

h 

m 

0 

13 

O  / 

88  41 

h     m 

0  19 


61.79  4  7.70 
69.40    7.50 

76.80  7.15 
83.69  +6.55 

24.35-3.14 
21.71     9.14 

20.06  1.19 
19.47-0.04 
19.97+1.05 

21.67+9.15 
24.26  3.94 
28.05  4.30 
32.85  5.96 
38.57    6.11 

45.07  +6.80 
52.16  7.30 
59.68  7.60 
67.38  +7.70 


53.03-  .55 
52.48  .56 
51.93  .53 
51.42-  .49 

56.71  +  .36 
57.05  .30 
57.31  .91 
57.47  .19 
57.55+  .04 


57.54 
57.43 
57.22 
56.93 
56.55 


.08 
.16 
.95 
.34 
.49 


56.10-  .49 
55.57  .55 
55.01  -  .57 


33.28-  .13 
33.15  .19 
33.05  .10 
32.95  -  .09 

36.24  +  .16 
36.39  .14 
36.51  .10 
36.58  .06 
36.62  +  .03 


36.63 
36.61 
36.56 
36.49 
36.41 

36.31 
36.20 
36.09 
35.97 


.00 
.04 
.06 
.08 
.09 

.10 
.11 
.19 
.19 


*  Tuoanre. 

/Pisoiom. 

159°  29 
1    11 

86°  59 

h     m 
1    11 

s 
55.19 

55.06 

54.93 

54.80 


.13 
.13 
.13 
.13 


67.86+  .18 
58.02  .14 
58.14  .11 
58.24  .08 
58.30      .05 


O           / 

56  54 

h     m 

0  30 

47.80- 
47.62 
47.46 
47.30- 


.18 
.17 
.16 
.15 


50.88+  .18 
51.05  .16 
51.19  .19 
51.28  .07 
61.33+  .04 


51.35 
51.33 
51.29 
51.21 
51.10 

50.98 
50.84 
50.69 
50.52 


.00 
.03 
.06 
.10 
.19 

.13 
.14 
.16 

.17 


*  Octantis, 
S.  P. 


184  48 

h     m 

1  22 


44.33  +9.85 
46.17  9.83 
48.99  9.77 
51.71  +9.66 

38.97  -1.61 
37.58  1.17 
36.63  .73 
36.13-  .95 
36.12+  .94 


58.33  +  .09  j  36.62  +  .74 

58.33-  .01  I  37.60    1.93 

58.30  .03    3U.09     1.68 

58.26  .05  140.96    9.07 

58.19  .08 '43.23    9.40 

45.76  +9.63 
48.48  9.77 
51.30+9.85 


68.11- 

.10 

58.00 

.11 

67.89- 

.19 

o  Cassiop. 


0        * 

42  20 

h     m 

0  38 

s 
23.04- 

22.80 

22.55 

22.33- 


.94 
.94 
.93 


26.35+  .96 
26.57  .19 
26.73  .14 
26.84  .09 
26.91  +  .04 


26.93 
26.91 
26.85 
26.75 
26.61 

26.44 
26.25 
26.04 
25.82 


.00 

.04 
.08 
.19 
.16 

.18 
.90 
.91 


v  Androm. 

0 

# 

49 

10 

h 

m 

1 

30 

7.28 
7.10 
6.90 
6.66 


.17 
.19 
.99 
.95 


10.16+  .96 
10.39  .90 
10.55       .15 

10.69  .19 

10.78  .06 

10.84+  .05 
10.87+  .01 
10.85-  .04 

10.79  .07 

10.70  .10 

10.59-  .13! 
10.44      .16 
10.27-  .18 
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APPARENT  RIGHT  A8CENSION8  AND  APPROXIMATE  NORTH  POLAK  DISTANCES, 

FOR  THE  UPPER  TRANSIT  ATk  WASHINGTON. 


Mean 
Solar 
Date. 


7rPi»cium. 


(Dec.  30.3} 
Jan.     9.2 
19.2 
29.2 
Feb.     8.2 

18.2 

Sept.  25.6 

Oct.     5.5 

15.5 

25.5 
Nor.  4.5 
14.5 
24.4 
Dec.     4.4 

14.3 
24.3 
34.2 


Mean 
Solar 
Date. 


(Dec.  30.4) 
Jau.     9.3 
19.3 
29.3 

Feb.     8.2 

18.2 

Sept.  25.6 
Oct.  5.6 
15.5 


Nov. 


25.5 


4.5 

14.5 

24.4 
Dec.     4.4 

14.4 
24.4 
34.3 


78°  26 

b     m 

1  31 


3.61 
3.48 
3.35 
3.21 


.13 
.13 
.14 
.14 


v  Plscium. 


o         / 

85     5 

b     m 

1  35 


3.08  .14 
2.94  -  .14 

6.48+  .14 
6.60  .10 
6.68      .06 

6.73  +  .03 

6.75  +  .01 

6.75-  .03 

6.71  .04 

6.66  .06 

6.58-  .09 
6.48  .11 
6.37  -  .it 


30.18 
30.06 
29.93 
29.79 


.19 
.13 
.14 
.13 


6  Hydri. 


29.66  .19 
29.54-  .11 

32.99+  .19 

33.10  .10 
33.19      .07 

33.24  +  .04 
33.27  +  .01 
33.27  -  .09 
33.24  .05 
33.18      .07 

33.11  -  .03 
33.02  .10 
32.91  -  .19 


CCeti. 


100  54 

b     m 

1  45 


a 
50.15- 

50.02 

49.89 

49.74 

49.59 


.13 
.13 
.14 
.15 
.14 


6  Ceti. 


159  11 

b     m 

2  19 


a 
43.61 

43.07 

42.50 

41.92 

41.35 


.53 
.55 
.57 
.58 
.57 


40.79  -  .56 

45.86  +  .36 
46.17  .96 
46.39      .16 

46.50  +  .08 
46.50-  .08 
46.39  .17 
46.17      .36 

45.87  35 

45.48  -  .49 
45.03      .49 

44.51  -  .55 


90     9 

b     m 

2  33 


38.89-  .10 
38.78      .19 

38.66  .14 
38.51      .15 

38.36  .15 

38.20  -  .16 

41.204  .18 

41.37  .16 
41.51      .13 

41.62+  .10 
4 1 .70  .07 
4 1 .76      .04 

41.78+  .01 
41.77-  .0* 

41.73-  .05 

41.67  .07 
41.59-  .09 


49.45-  .13 

52.79+  .14 
52.92  .19 
53.02      .09 

53.09+  .05 
53.12+  .09 
53.12-  .01 
53.10  .04 
53.05      .08 

52.98  -  .08 
52.88  .11 
52.76-  .13 


ft  Hydri. 


169  36 

b     m 

2  34 


7.24-1.14 

6.08  1.19 
4.86  1.99 
3.63  1.93 
2.41     1.91 

1.22-1.17 

8.89  +  .73 
9.52      .53 

9.95  .391 

10.15+  .10 

10.14-  .13 

9.89      .35 

9.43      .56 

8.78      .74 

7.95-  .91 

6.96  1.04 
5.88-1.11 


y  Androin. 


o 

/ 

48 

13 

b 

m 

1 

56 

a 
55.17- 

55,00 

54.81 

54.59 

54.35 


.16 
.18 
.90 
.93 


54.16-  .18 

58.29  +  .90 
58.47  .15 
5Q.59      .11 

58.69  +  .08 
58175  +  .04 
58.77  .00 
58.75-  .04 
58.69      .08 

58.60  -  .11 
58.47  .15 
58.30-  .19 


0Trianguli. 


o 

/ 

55  33 

b 

m 

2 

2 

0  Persei. 


O  / 

41   15 

b     m 

2  36 


46.53-  .14 
46.38  .16 
46.21  .18 
46.02  .19 
45.83      .19 

45  64-  .19 


49.47  +  .17 
49.63  .15 
49.76      .19 

49.86  +  .09 

49.93  .05 
49.96  +  .01 

49.94  -  .03 
4990      .08 

49.82-  .09 
49.73  .11 
49  59-  .15 


8 

26.40 
26.22 
25.98 
25.74 
2£48 


.15 
.91 
.94 
.95 
.96 


25.22  -  .96 

29.39  +  .98 
29.65  .93 
29.86      .18 

30.02+  .14 
30  15      .10 

30.22  .05 
30.26+  .01 

30.23  -  .05 

30.17-  .10 
30.04  .14 
29.89-  .17 


a  Arietta. 

75  28 

b     m 

2  45 

s 
12.65 

12.55 

12.42 

12.28 

12.12 


.08 
.19 
.13 
.15 
.16 


11.96-  .16 

15.00+  .91 
15.19  .17 
15.34      .14 

15.47+  .11 
15.57  .09 
15.65  .06 
15.69+  .09 
15.69-  .01 

15.67-  .04 
16.62  .07 
15.53-  .11 


4  Urs.  Min., 
S.  P. 


o 

/ 

348 

5 

b 

m 

2 

9 

yTrianguli     67  Ceti. 


6 

/ 

56  41 

b 

m 

2 

10 

o 

*  i 

96  57 

b 

m 

2 

n  i 

13.11  +1.04 
14.17  1.08 
15.28    1.13 


33.13-  .19 
32.99  .16 
32.82      .18 


a 
18.13-  .09 

18.02      .It 

17.89      .14 


16.43    1.13    32.63      .19    17.74      .15 


17.54    1.10 
18.62+1.06 


32.45      .19    17.59      .15 
32.26-  .19    17.44-  .15 


10.72  -  .69  J  35.99  +  .18 ;  20.60  +    16  ' 
10.24      .41  |  36.16      .161 20.75      .13 
9.90      .95   36.30      .13 1 20.87      .11 ! 


9.74  -  .03 

9.74  +  .10 

9.94      .30 

10.34      .48 

10.90      .64 

11.62+  .80 

12.50  .94 

13.51  +1.07 


36.41  +  .09!  20.96+  .08 
36.48  .08 !  21.02  .04 
36.53+  .09   21.04+  .01 


47  Cephei. 

o          * 

11     2 

h     m 

2  50 

36.52  -  .09 
36.49       05 

36.43-  .08 
36.33  .19 
36.20  -  .14 


f  Arietis. 


69    7 

b     m 

2  j>2 

a  i     a 

64.01  -  .74  142.46-  .08 

63.20  .88 '  42.36  .19 

62.26  .99  !  42.23  .15 

61.23  1.05  !  42.07  .16 

60.17  1.07    41.91  .17 


21.04-  09 
21.01      .05 

20.95  -  .07 
20.87  .09 
20.77-  .11 


(3  Persei. 
(Algol.) 


49°  29' 

b     m 

3     0 


59.09-1.09 


41.74-  .18 


a 
46.40 

46.28 

46.10 

45.89 

45.67 


.10 
.15 
.19 
.91 
.93 


45.45-  .99 


69.62+  .re  44.82+  99 :  49.01  +  .96 
70.44  .74  45.02  .18 1  49.25  .99 
71.13      .61    45.19      .16*49.46      .19 


71.66+  .46 

72.05  .98 

72.VII  +  .09 

72.21-  .08 

72.04  .99 

71.66-  .48 

71.07  .66 

70.35-  .78 


45.34+  .13  |  49.63+  16 
45.45  .10  49.78  .It 
45  53  .06  !  49.88  .08 
45.58  +  .03  j  49.95  +  .04 


45.60      .00 

4  £58-  .03 
45.53      .06 


49.97      .00 

49.95-  .04 
49.89      .08 


45.45-   10    49.78-  .13  ! 
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1 

APPARENT  RIGHT  A3CEN8ION8  AND  APPROXIMATE  NORTH  POLAR  DI8TANCES, 

FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

Mean 
Solar 
Date. 

p  Octant  is, '    <  Hydri.    j  /  Taari.     yCamelop.    yHydri. 

8.  P                           1                                        • 

e  Peraei. 

A»  Tauri. 

o  Penei. 

185  55 

h      m 

3  17 

167°  48 

h     m 

3  18 

o         /                  o         /                  n         / 

77  27        19     1       164  35 

h     m             b      m             b     in 

3  24          3  38  I        3  48 

50°  19 

b      m 

3  50 

8 

13.66-  .07 
13.57      .11 
13.44      .15 
13.26      .10 
13.05      .91 

12.83  -  .93 
12.59-  .94 

16.10+  .98 
16.37      .98 

16.61  +  .93 
16.82      .19 
16.98      .15 
17.11       .11 
17.20      .07 

17.24+  .01 
17.22-  .04 
17.17-  .07 

68°  14 
b     xo 

3  57 

42°  35 

b     m 

4     0 

(Dec.  30.4) 

Jan.     9.3 

19.3 

29.3 

Feb.    8.3 

18.2 
28.2 

Oct.     5.6 
15.6 

25.6 

Nov.     4.5 

14.5 

24.5 

Deo.     4.4 

14.4 
24.4 
34.4 

a 

3.81  +9.14 

6.01     9.96 

8.33    9.36 

10.77    9.44 

13.21     9.44 

15.66+9.40 
18.01  49.99 

10.24-1.14 
9.27      .80 

8.65  -  .41 
8.46+  .03 
8.71       .46 
9.38      .87 
10.44     1.96 

11.90+1.69 
13.67    1.90 
15.70+9.16 

8 

51.35-  .85 
50.45      .95 
49.45    1.03 
48.39    1.07 

47.31  1.08 

46.23-1.07 
45.16-1.07 

51.39  4  .64 

51.94  .46 

52.32  +  .98 

52.50  +  .09 

52.51  -  .10 
52.31      .98 

51.95  .46 

51. 39-  .63 
50.69      .78 
49.84  -  .93 

a 
35.57  -  .08 

35.48  .10 
35.37      .13 
35.22      .15 
35.06      .16 

34.89-  .17 
34.72-  .17 

37.83  +  .91 
38.02      .17 

38.18+  .15 
38.33      .13 
38.44      .10 
38.52     .06 

38.56  +  .09 

38.57  -  .01 
38.55      .04 

38.49  -  .06 

A 

23.94  -  .99 
23.60      .39 
23.16      .49 
22.63      .55 
22.06      .59 

21.46-  .61 
20.85  -  .69 

27.77  +  .60 
28.33      .59 

28.81  4  .44 
29.20      .35 
29.50      .93 
29.67      .19 
29.74  4  .01 

29.70  -  .10 
29.52      .93 
29.24  -  .35 

a 
63.43  -  A9 

62.79  .69 
62.05      .78 
61.24      .84 
60.37      .88 

59.48-  .80 
Oo.u"  —  .80 

62.60  4  .59 
63.13      .48 

63.55+  .35 
63.84      .91 
63.97  4  .06 
63  96-  .06 

63.80  .93 

63.50-  .36 
63.03      .58 
62.46  -  .69 

s 

58.46  -  .04 

58.40      .08 
58.30      .19 
58.16      .15 
58.00      .17 

57.83-  .18 
57.64  -  .19 

60.57  +  .98 
60.81      .99 

61.02+  .19 
61.19      .16 
61.35      .14 

61.47  .10 
61.55      .07 

61.60  4  .03 
61.61-  .01 
61.58-  .05 

s 
24.91  -  .06 

24.82     .19 

24.66      .18 

24.46      .99 

24.22      .94 

23.97  -  .96 

23.70  -  .97 

27.42  4  .30 
27.72      .99 

28.01  +  .97 
28.26      .93 
28.46      .18 
28.61      .13 

28.71  .06 

28.77  +  .09 
28.75-  .04 
28.70  -  .08 

Mean 

Solar 
Date. 

(^Endani. 

9  Un.Min., 
S.  P. 

m  Pertei. 

6  Mensie. 

rTanri. 

i  Taari. 

f  Amiga. 

/?  Eridani. 

O            / 

97     8 

h      m 

4     6 

346°     1 

h      m 

4  20 

O           / 

47  11 

b      m 

4  25 

170°  29 

b     m 

4  25 

67°  16 

b     in 

4  35 

a 
25.36  -  .01 

25.33      .05 

25.26      .10 

25.14      .13 

25.00      .16 

24.83-  .19 
24.63      .90 
24.44-  .19 

27.48  4  .97 

27.73  +  .93 
27.95      .90 
28.13      .17 
28.29      .14 
28.42      .10 

28.50  +  .06 
28.54  +  .09 
28.54  -  .09 

71  21 

b      ra 

4  44 

O            / 

49     5 

b      m 

4  54 

O           t 

95  14 

h     m 

5    2 

(Dee.  30.4) 

Jan.     9.4 

19.4 

29.3 

Feb.     8.3 

18.3 
28.2 

Mar.  10.2 

Oct.    15.6 

25.6 

Nov.     4.6 

14.5 

24.5 

Dec.     4.5 

t            14.4 
24.4 
34.4 

• 

a 
18.93-  .05 

18.87      .08 

18.77      .10 

18.66      .13 

18.50      .16 

18.34-  .18 
18.15      .19 
17.97-  .18 

20.85  +  .90 

21.04+  .17 
21.20      .15 
21.34      .13 
21.46      .10 
21.53      .05 

21.56+  .01 
21.56-  .09 
21.52-  .06 

a 
45.07  +  .48 

45.62      .69 

46  31       .76 

47.13      .85 

48.01      .99 

48.96  +  .96 
49.93      .97 
50.87+  .96 

44.70-  .74 

44.03-  .60 
43.51       .45 
43.13      .30 
42.91  -  .14 
42.86  +  .04 

42.99+  .91 
43.28      .39 
43.76  4  .56 

25.29  -  .04 
25.23      .08 
25.12      .13 
24.96      .18 

24.75  .99 

24.52-  .94 
24.28      .95 
21.03  -  .96 

27.81  +  .30 

28.10+  .98 
28.37      .95 
28.59      .90 

28.76  .16 
28.90      .11 

28.98  4  .06 
29.01  +  .01 
28.99-  .04 

■ 
1 

a 
48.17-  .86 

47.21     1.06 

46.05    1.99 

44.77    1.34 

43.38  1.49 

41.94-1.46 
40.47    1.46 
'19.02-1.43 

44.39  4  .90 

45.19+  .70 
45.79      .48 
46.16+  .94 
46.27  -  .09 
46.13       97 

45.74  -  .51 
45.12      .74 
44.27-  .97 

i 

8 

43.47      .00 
43.45-  .04 
43.39      .08 
43.29      .19 
43.15      .15 

42.99  -  .17 
42.81      .19 
42.61  -  .91 

45.47  +  .94 

45.7 1  +  .93 
45.94       91 
46.13      .17 
46.29      .14 
46.42      .11 

46.52  +  .07 
46.57+  .03 
46.58  -  .09 

* 

s 
32.16+  .01 

32.14-  .05 

32.06      .11 

31.93      .16 

31.75      .90 

31.53-  .99 
31.30       93 
31.06-  .94 

34.42  +  .30 

34.73  +  .30 
35.02      .98 
35.28      .94 
35.49      .19 
35.65      .15 

35.78  4  .10 
35.854  .06 
36.87      .00 

a 
15.80      .00 

15.78-  .04 

15.72     .08 

15.63      .11 

15.50      .15 

15.34-  .17 
15.16      .18 
14.97-  .19 

17.34 +.99! 

17.56+  .99 
17.78      .90 
17.95      .18  i 
18.13      .16 
18.26      .19 

18.35+  .08 ' 
18.41+  .04 J 
18.42-  .0l| 

I 
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APPARENT  RIGHT  ASCENSIONS  AND  APPROXIMATE  NORTH  POLAR  DISTANCES, 

FOR  THE  UPPER  TRAN8IT  AT  WASHINGTON. 


Mean 
8olar 
Date. 


r  Ononis. 


(Dec.  30.4) 

Jan.     9.4 

19.4 

29.4 

Feb.     8.3 

18.3 

28.3 

Mar.  10.3 

20.2 

Oct.    25.6 

Nov.     4.6 

14.6 

24.5 

Dec.     4.5 

J4.5 
24.5 
34.4 


Mean 
Solar 
Date. 


96  58 

h      m 

5  12 


X  Auriga. 


5.37  +  .01 
5.36  -  .03 
5.31  .07 
5.22  .12 
5.0b      .15 


4.93 
4.75 
4.56 
4.37 


.17 
.18 
.19 
.10 


7.06  +  .23 
7.28  .81 
7.48  .10 
7.65  .16 
7.79      .12 

7.88+  .08 
7.94  +  .04 
7.96      .00 


9  Geminor. 


(Dec.  30.5) 
Jan.     9.5 
19.4 
29.4 

!  Feb.      8.4 


Mar. 


18.3 
28.3 
10.3 
20.3 
30.2 


Apr.     9.2 

Nov.   14.6 

24.6 

Dec.     4.6 

14.5 
24.5 
34.5 


67°  28 

h      in 

6    7 


A 

61.07+  .09 
61.13+  .03 
61.14-  .03 
61.08  .08 
60.99      .11 


60.87 
60.71 
60.53 
60.32 
60.13 


.14 
.17 
.20 
.20 
.19 


L 


59.94-  .18 

63.45  +  .27 
63.70  .24 
63.92     .20 

64.09+  .15 
64.22  .11 
64.31  +  .07 


o 

/ 

57 

54 

h 

m 

5  25 

19.94  +  .04 

19.96-  .01 

19.93  .06 

19.84  .11 

19.71  .15 


19.54 
19.35 
19.12 
18.90 


.18 
.21 
.23 


22.18+  M 


Groorabr. 

QAA 


o 

/ 

4 

52 

h 

m 

5  25 

*  Orionis. 


22.46 
22.71 
22.94 
23.12 


.27 
.94 

•*> 

.16 


23.27  +  .12 
23.36  .07 
23.42  +  .03 


V>1  Auriga. 


40°  39 

h     m 

6  16 


8 

8.89+  .13 
8.98  +  .04 
8.98  -  .03 
8.92  .10 
8.79      .16 


8.61 
8.37 
8.10 
7.81 
7.52 


.21 
.25 
.28 
.29 
.28 


7.24  -  .27 

11.83+  .37 
12.18  .32 
12.48      .27 

12.73+  .22 
12.92  .16 
13.05  f  .10 


49.23  -  .27 

48.72  .75 

47.73  1.23 
46.26  1.66 
44.42    2.00 

42.26-2.27 
39.88  2.44 
37.38  2.50 
34.87  -2.51 

67.21  +2.38 
59.52  2.21 
61.63  1.91 
63.35  1.50 
64.62    1.04 

65.44  +  .56 

65.74  +  .07 
65.58-  ,39 


99°  43 

h     m 

5  42 


8 

22.14+  .04 
22.16-  .01 
22.12  .05 
22.05  .10 
21.93     .14 


21.78 
21.61 
21.43 
21.24 


.16 
.17 
.18 
.19 


v  Geminor. 


69°  43 

h      m 

6  22 


8 

12.88+  .09 
12.95+  .05 
12.97-  .01 
12.93  .06 
12.86     .11 


12.74 
12.59 
12.41 
12.22 
12.03 


.14 
.17 
.18 
.19 
.19 


11.85- .  18 

15.14+  .28 
15.40  .24 
15.63      .20 

15.81  +  .17 
15.97  .13 
16.07+  .09 


23.61  +  .25 
23.85  .23 
24.07  .21 
24.28  .18 
24.43      .14 

24.56+  .10 
24.64  .06 
24.68  +  .02 


xDraconis, 
8.  P. 


342°  4l' 

h      m 

6  23 


8 


2.36  +  .02 
2.45      .16 


2.68 
3.06 
3.56 

4.17  + 

4.80 

5.54 

6.28 

7.07 


.30 
.44 

.54 

i 

.69 

.70 
.74 
.77 
.78 


7.83  +  .73 

2.73  -  .58 
2.22.  .46 
1.81       .35 

1.53-  .21 
1.39-  .07 
1.40+  .07 


y  Auriga. 


50  53 

h     m 

5  43 


(JDoradus. 


155  47 

h     m 

5  44 


8 

36.82  +  .07 
36.86      .00 

36.83  -  .06 
36.75  .11 
36.62     .15 


36.45 
36.23 
36.00 
35.77 


.19 
.22 
.23 
.24 


39.03  +  .34 
39.36  .31 
39.66  .28 
39.92  .24 
40.15      .90 

40.32+  .15 
40.45  .10 
40.53  +  .06 


37.46-  .15 
37.27  .23 
37.00  .31 
36.64  .40 
36.21      .47 


0  Auriga. 


0  Auriga. 


35.70 
35.17 
34.60 
34.03 


.52 
.55 
.57 
.57 


36.28  f  .48 
36.72  .40 
37.09  .39 
37.37  .23 
37.55      .14 

37.64  +  .04 
37.63  -  .06 
37.51  -  .17 


e  Geminor. 


64°  45 

h     m 

6  36 


56.33  +  .12 
56.42  .07 
56.46  4  .01 
56.44  -  .04 
56.37      .09 


56.26 
56.12 
55.94 
55.74 
55.54 


.13 
.16 
.19 
.20 
.20 


55.35-  .19 

58.62  +  .29 
58.90  .26 
59.15      .23 

59.37+  .20 
59.53  .16 
59.66+  .11 


^Auriga. 


46  19 

h      m 

6  38 

8 

32.81  +  .15 
32.92+  .07 
32.95  .00 
32.93  -  .06 
32.84      .12 


11.67+  .09 
1 1 .72  +  .01 
11.69-  .06 
11.61  .11 
11.47      .17 


11.27 
1 1 .05 
10.79 
10.53 


.21 
.24 
.26 
.26 


13.94+  .37 
14.30  .34 
14.63  .31 
14.92  .27 
15.18      .93 

15.38+  .17 
15.52  .19 
15.61  +  .06 


6  Geminor. 


32.70 
32.51 
32.28 
32.04 
31.77 


55°  54 

h     m 

6  45 


O  / 

52  48 

h     m 

5  51 


8 

58.37  +  .08 
58.42  +  .02 
58.40  -  .64 
58.33  .10 
58.21      .14 

58.05-  .18 
57.84  .21 
57.62      .99 

57.40  -  .93 

i 

60.50  +  .33 
60.82  .31 
61.12      .98 

61.38  .95 
61.62      .91 

61.80+  .16 
61.94      .u ' 
62.03+  .06 


C  Mens®. 


17.87+  .13 
17.96  .08 
18.04  +  .02 
18.02-  .04 
17.96     .09 


.17 
.21 
.24 
.26 
.25 


17.85 
17.69 
17.49 
17.28 
17.05 


.14 
.18 
.21 
.22 
.93 


31.54-  .21    16.82-  .23 

t 

I 

35.46  +  .36  20.29  +  .32 
35.80  .32  i  20.60  .30 
36.10      .28   20.88      .26 

36.36+  .24  |  21.12+  .21 
36.57  .18  21.30  .16 
36.72+  .12   21.45+  .11 


170  42 

h      m 

6  49 


40.60-  .13 
40.33  .41 
39.82  .65 
39.06  .86 
38.11     1.06 

36.95-1.23 
35.66    1.35 
34.26    1.45 
32.77    1.50, 
31.26    1.52 

29.74-1.53 

34.02+  .98 
34.90  .78 
35.57      .55 

36.00  -l-  .89 
36.16+  .09 
36.05-  .24 
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APPARENT  BIGHT  ASCENSIONS  AND  APPROXIMATE  NORTH  POLAR  DISTANCES, 

FOR  THE  UPPER  TRAN8IT  AT  WASHINGTON. 

Mean 
Solar 
Date. 

fGeminor. 

63  Auriga.  25Camelop. 

y'VolAiitiB. 

1 
0Cani8 
Minoris. 

26Lyncis. 

Groombr. 
1374. 

«l  Cancri. 

69°  16 

b     m 

6  57 

50°  30 

h     m 

7     3 

O           / 

7  22 

h     m 

7    7 

160°  19 

h     m 

7    9 

81°  29 

h     m 

7  20 

O          / 

42     9 

h     m 

7  46 

O           * 

15  47 

h     m 

7  46 

O           / 

64  18 

h     m 

7  54 

.(Dec.  30.5) 

Jan.     9.5 

19.6 

I           29.4 

i  Feb.     8.4 

|           18.4 

28.4 

Mar.  10.4 

j           20.3 
j           30.3 

Apr.     9.2 

>           19.2 

1 

Not.  24.6 
Dec.     4.6 

14.6 
24.5 
34.5 

8 

22.06  +  .14 
22.17      .09 
22.23  +  .03 
22.23  —  .09 
22.19      .07 

22.10-  .11 
21.96      .15 
21.81      .17 
21.62     .19 
21.43      .19 

21. 24 -.18 
21.06-  .17 

24.48  4  .98 
24.74      .94 

24.96  +  .90 
25.14      .16 
25.28  -1-  .19 

8 

50.20  +  .17 
50.34      .11 
50.42  +  .04 
50.42  -  .09 
50.37      .08 

50.27-  .13 
50.11      .18 
49.90      .91 
49.68     .93 
49.44      .94 

49.21  -  .99 
49.01  -  .18 

52.97  +  .33 
53.28     .90 

53.56  +  .95 
53.79      .90 
53.95  4  .13 

8 

11.154-  .65 
11.62  4  .99 
11.72-  .06 
11.50      .40 
10.93      .73 

10.05-1.09 
8.90    1.95 
7.55    1.43 
6.05    1.54 
4.48    1.59 

2.87-1.58 
1.32-1.50 

18.56  4-1.69 
20.07    1.40 

21.37  4-1.14 
22.35      .83 
23.03  4  .55 

8 

47.42  4-  .06 
47.41  -  .06 
47.27      .19 
47.02      .31 

46.65  .41 

46.19-  .51 
45.63     .59 
45.01      .64 
44.35     .67 

43.66  .69 

42.97  -  .68 
42.30  -  .67 

45.924-  .49 
46.35      .37 

46.67  4  .96 
46.86     .13 
46.93  4-  .01 

8 

59.25  +  .14 
59.37     .10 
59.45  4-  .05 
59.47      .00 
59.44  -  .05 

59.37  -  .08 

59.26  .13 
59.12     .15 
58.96     .17 
58.78     .18 

58.60  -  .17 
58.43  -  .16 

61.37  4-  .96 
61.62     JH 

61.854  .91 
62.05     .18 
62.20  4-  .13 

8 

25.924-  .93 
26.12     .17 
26.26     .10 
26.33  4  .03 
26.32  -  .04 

26.25-  .10 
26.11      .17 
25.91      .99 
25.68      .95 
25.42     .97 

25.15-  .96 
24.89  -  .95 

28.64  4-  .49 
29.04      .37 

29.39  4  .33 
29.70      .98 
29.95  4-  .93 

8 

35.184-  .50 
35.59      .31 
35.80  4-  .14 
35.87  -  .01 
35.77      ,19 

35.49  -  .34 
35.09     .47 
34.55     .59 
33.92     .66 
33.23      .71 

32.51  -  .79 
31.79-  .79 

39.06  4-  .80 
39.90      .80 

40.654-  .70 
41.29     .57 
41.78+  .43 

8 

3.09  +  .18 
3.25      .13 
3.36      .09 

3.43  +  .04 1 

3.44  -  .09 

3.39-  .07 
3.31      .11 
3.18     .15 
3.00      .18 
2.82     .18 

2.64  -  .18 
2.46-  .18 

5.36+  .39 
5.67     .99 

5.95+  .96 
6.20      .99 
6.40  +  .17 

Mean 
Solar 
Date. 

1 

C l  Caoori. 

/?  Caocri. 

30  Mono- 
cerotis. 

0Cham®- 
leontis. 

0  Hydro. 

yCancxi. 

o*  Cancii. 

0  Hydro. 

0         I 

72     1 

h     m 

8     5 

80°  28 

h      m 

8  10 

93°  32 

h     m 

8  19 

O           I 

167    7 

h     m 

8  24 

O          / 

86  16 

h     m 

8  32 

O           / 

68    7 

h     m 

8  36 

O           / 

59    0 

h     m 

8  47 

87  13 

h     m 

9    8 

1 

(Dec.  30.6) 

Jan.     9.6 
19.5 
29.5 

Feb.     8.5 

18.4 
28.4 

Mar.  10.4 
20.4 

1           30.3 

;  Apr.    9.3 

19.3 

29.3 

May     9.2 

8 

41.45+  .17 
41.61      .14 
41.71      .10 
41.824-  .05 
41.84-  .01 

41.81-  .06 
41.73      .10 
41.61      .13 
41.46      .16 
41.29      .17 

41.12-  .18 
40.94      .17 
40.78      .16 
40.63-  .14 

8 

20.98  4  .18 

21.14  .14 
21.27     .10 

21.34  4  .05 
21.36      .00 

21.33-  .05 
21.26      .09 

21.15  .13 
21.01      .15 
20.85     .16 

20.69-  .17 
20.52     .17 

20.35  .15 
20.21  -  .13 

8 

58.92  4  .16 

59.08  .14 
59.20      .10 
59.27  4-  .05 

59.29  .00 

59.27  -  .05 
59.20      .09 

69.09  .19 
58.96      .14 
58.80      .16 

58.63-  .17 
58.46     .17 

58.30  .16 
58.15-  .15 

8 

9.64  4  .39 
9.88  4  .16 
9.97  -  .01 
9.86      .90 
9.58     .37 

9.12-  .54 
O.oU       .68 
7.76      .79 
6.92     .88 

6.00  .95 

5.02-  .99 

4.01  1.09 
2.99    1.01 
1.99-  .98 

8 

49.00  4-  .19 
49.17     .15 
49.32     .19 
49.41      .07 
49.45  4-  .09 

49.44  -  .09 

49.38  .08 
49.29     .11 
49.17     .14 
49.02     .15 

48.86  -  .16 
48.70      .16 
48.54      .16 

48.39  -  .15 

8 

42.23  4  .99 
42.43      .18 
42.59      .13 
42.70      .06 
42.75  4-  .03 

42.75  -  .09 
42.70     .07 
42.61      .11 
42.47      .14 
42.32     .16 

42.15-  .17 
41.98     .17 
41.81      .17 
41.65- .16 

8 

18.17+  .96 
18.40     .90 
18.58     .15 
18.70     .10 
18.77+  .05 

18.79-  .01 
18.74      .07 
18.65     .19 
18.51      .15 
18.35     .16 

18.18-  .18 
17.99     .19 
17.81      .18 
17.64 -.17 

8 

26.89+  .95 
27.11      .19 
27.27     .14 
27.39     .10 
27.47+  .05 

27.50      .00 
27.47  -  .05 
27.41      .08 
27.31      .11 
27.19     .13 

27.05  -  .14 
26.90     .15 
26.75     .15 
26.60-  .15 

84 


370 


ADDITIONAL  FIXED  STARS,   1886. 


APPARENT  RIGHT  ASCENSIONS  AND  APPROXIMATE  NORTH  POLAR  DISTANCE8, 

FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

Mean 
Solar 
Date. 

fi  Argus. 

aLynois. 

lOLeonis 
Minoris. 

oLeonis. 

f  ChamiB- 
leontds. 

19Leonis 
Minoris. 

irLeonis. 

AUraiB 
Majoris. 

159°  15 

h     m 

9  11 

O           / 

55    8 

h     m 

9  14 

O          * 

53    6 

h     m 

9  27 

79°  35 

h     m 

9  35 

170°  26 

h     m 

9  37 

48°  24 

h     m 

9  50 

81°  25 

h     m 

9  54 

O           / 

46  31 

h     m 

10  10 

(Deo.  30.6) 

Jan.     9.6 

19.6 

29.5 

Feb.     8.5 

18.5 
28.5 
Mar.  10.4 
20.4 
30.4 

Apr.    9.3 
19.3 
29.3 

May     9.3 
19.2 

s 
60.91  +  .41 

61.26      .98 

61.47      .16 

61.59+  .05 

61.57-  .07 

61.45-  .18 
61.21      .99 
60.87     .37 
60.47     .44 
59.99     .50 

59.46-  .54 
58.91      .57 
58.33     .58 
57.75      .58 
57.17-  .58 

• 

s 

7.21  +  .30 

7.48      .94 

7.70      .19 

7.86      .13 

7.96      .07 

8.00  +  .09 
7.99  -  .04 
7.92      .10 
7.80      .14 
7.65      .16 

7.48  -  .18 
7.29      .19 
7.10      .19 
6.91      .18 
6.74  -  .16 

e 
14.96+  .30 

15.24      .96 

15.49      .91 

15.66  .15 

15.78  .09 

15.84+  .03. 
15.84-  .09 

15.79  .08 

15.67  .13 
15.53     .16 

15.36-  .18 
15.18     .19 
14.98     .19 

14.80  .18 
14.62-  .17 

s 

4.67+  .96 

4.91      .99 

5.10      .18 

5.26     .13 

5.37      .08 

5.42+  .03 
5.43  -  .09 
5.39      .06 
5.31      .09 
6.21      .11 

6.08-  .13 
4.94      .14 
4.79      .15 
4.65     .14 
4.51  -  .14 

e 
21.56+  .87 

22.31      .63 

22.83     .40 

23.11  +  .17 

23.17 -.06 

22.98-  .99 
22.59     .50 
21.98     .70 
21.19     .86 
20.25    1.01 

19.18-1.13 
18.00    1.91 
16.76    1.96 
15.48    1.99 
14.18-1.30 

s 
42.54  +  .34 

42.86     .30 

43.14      .95 

43.36  .18 
43.50     .19 

43.59+  .06 
43.62     .00 
43.59  -  .06 
43.50     .11 

43.37  .15 

43.21  -  .18 
43.02     .19 
42.82     .90 
42.62     .90 
42.42 -.90 

8 

11.98+  .97 
12.23     .93 
12.45      .19 
12.61      .14 
12.74      .10 

12.81  +  .05 
12.84      .00 
12.82-  .04 
12.76     .07 
12.67     .10 

12.56- .19 
12.42     .13 
12.29     .14 
12.15     .14 
12.01  -  .14 

8 

13.49+  .37 
13.84      .33 
14.15      .98 
14.39      .91 
14.57      .15 

14.68+  .09 
14.74+  .03 
14.73-  .04 
14.66      .10 
14.54      .14 

14.39-  .16 
14.21       .19 
14.01       .91 
13.79      .91 
13.60  -.18 

Mean 
8olar 
Bate. 

I*  Hydro. 

/?Leonis 
Minoris. 

a  AntliflB. 

^Oetantis, 
S.  P. 

41  Leon  is 
Minoris. 

(PChaiua- 
leontis. 

46Leonis 
Minoris. 

Groombr. 
1706. 

106°  15 

h     m 

10  20 

52  43 

h     m 

10  21 

120°  29 

h    m 

10  21 

188     1 

h     m 

10  34 

66°  13 

h     m 

10  37 

169°  56 

h     m 

10  44 

55°  10 

h     m 

10  46 

O           / 

11  37 

h     m 

10  50 

Jan.  19.6 
29.6 

Feb.    8.6 
18.5 
28.5 

Bfar.  10.5 
20.4 
30.4 

Apr.    9.4 
19.4 

29.3 

May    9.3 

19.3 

29.3 

June    8.2 

e 
35.97  +  .90 

36.15     .16 

36.30  .19 
36.39     .07 
36.43  +  .09 

36.43-  .09 
36.39     .06 

36.31  .09 
36.21      .11 
36.09     .19 

35.96-  .13 
35.82     .14 
35.68     .14 
35.54     .13 
35.41  -  .19 

e 
18.31  +  .96 

18.55      .91 

18.72     .15 

18.84     .10 

18.91  4-  .04 

18.91  -  .09 
18.87     .06 
18.78     .11 
18.65     .14 
18.50     .16 

18.33-  .17 
18.16     .18 
17.98     .17 
17.81      .16 
17.65-  .15 

e 
57.72  +  .90 

57.90      .16 

58.04      .19 

58.13     .07 

58.17+  .01 

58.15-  .04 
58.10     .07 
58.01      .10 
57.89     .13 
57.75     .15 

57.59  -  .16 
57.43     .16 
57.27     .17 
57.10     .15 
56.96  -  .13 

8 

9.16-  .69 
8.59     .45 
8.27  -  .90 
8.19+  .03 
8.34      .96 

8.72+  .50 

9.34     .79 

10.17      .93 

11.21    1.19 

12.42    1.99 

13.79+1.43 
15.29    1.55 
16.87    1.69 
18.52    1.65 
20.18+1.66 

e 
13.88+  .94 

14.10      .90 

14.27      .15 

14.40      .10 

14.48  +  .05 

14.50-  .01 
14.48     .05 
14.42     .08 
14.33     .10 
14.22     .19 

14.09 -.14 
13.94      .15 
13.80     .14 
13.66     .13 
13.54-  .11 

8 

50.83  +  .77 
51.50     .57 
51.97     .36 
52.21  +  .14 
52.26-  .06 

52.09-  .95 
51.75     .44 
5J.21      .61 
50.53     .75 
49.70      .88 

48.77-  .99 
47.72    1.06 
46.64    1.11 
45.50    1.15 
44.33-1.18 

i 

i 
i 

8 

56.88+  .98 
67.14      .93 
57.33     .17 
57.48     .13 
57.58     .07 

57.61  +  .01 
57.60-  .04 
57.54      .08 
57.44      .11 
57.32     .13 

57.17 -.15 
57.02     .16 
56.85     .17 
56.68     .15 
56.54  -  .13 

i 

♦ 
i 

i 

1 

8 

50.29+  .93 
51.14      .77 
51.82      .57 
52.28     .36 
52.53+  .15 

52.57  -  .06 
52.40      .96 
52.04      .45 
51.49      .61 
50.82      .73 

50.03  -  .83 
49.16      .89 
48.24      .93 
47.31      .91 
46.41 -.89 

ADDITIONAL  FIXED  STARS,   1886. 
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APPARENT  RIGHT  A3CEN8ION8  AND  APPROXIMATE  NORTH  POLAR  DISTANCES, 

FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

17  Octantis. 

p3  Leonis. 

V>Urs.Maj. 

vUrs.Maj. 

f  Hydro. 

X  Urs.  MaJ. 

it  Virginia. 

eCorvi. 

Mean 
Solar 
Date. 

173°  59 

87°  26 

o        / 

44  53 

O           / 

56  17 

121°  13 

o         * 

41  35 

82°  45 

111°  59 

h     m 

11     0 

h      m 
11       1 

h     m 

11     3 

h     m 

11   12 

h     m 

11  27 

h     m 

11  40 

h     m 

11  55 

h     m 

12     4 

s 

s 

a 

8 

8 

8 

8 

s 

Feb.     8.6 

20.84  -1-  .68 

6.63+  .14 

16.35+  .90 

20.48  +  .91 

25.51  +  .18 

2.79  +  .99 

2.95+  .90 

17.29+  .19! 

18.6 

21.36      .35 

6.76      .19 

16.53      .15 

20.66      .15 

25.67      .14 

3.04      .91 

3.13      .16 

17.47      .17 

28.5 

21.55+  .03 

6.87      .06 

16.66      .10 

20.78     .10 

25.79      .10 

3.21      .14 

3.28      .19 

17.63      .14 

Mar.  10.5 

21. 42  -.30 

6.91  +  .03 

16.72+  .08 

20.85  +  .04 

25.86     .05 

3.32      .08 

3.38      .08 

17.74      .09 

20.5   20.95      .61 

i 

6.92  -  .01 

16.72-  .03 

20.86-  .01 

25.88+  .01 

3.37  +  .09 

3.44      .05 

17.81      .05 

30.4  '  20.21  -  .«9 

6.88-  .04 

16.66-  .08 

20.83  -  .05 

25.87  -  .03 

3.36  -  .03 

3.47+  .09 

17.84+  .01 

Apr.    9.4 

19.17    1.17 

6.83      .07 

16.56      .19 

20.76     .08 

25.82     .06 

3.30      .08 

3.47-  .09 

17.84-  .01 

19.4 

17.88    1.40 

6.74      .09 

16.43      .15 

20.66     .19 

25.74      .09 

3.19      .13 

3.43      .06 

17.81      .04 

29.4 

16.37    1.60 

6.64      .10 

16.26      .18 

20.53     .13 

25.64      .11 

3.04      .16 

3.36      .08 

17.76      .07 

May     9.3 

14.69    1.74 

6.53      .11 

16.07      .90 

20.39     .15 

25.52     .13 

2.86      .19 

3.28      .09 

17.68      .09 

19.3 

12.88-1.87 

6.41-  .19 

15.87-  .90 

20.23  -  .15 

25.38  -  .14 

2.66-  .90 

3.19-  .09 

17.58-  .10 

29.3 

10.95    1.96 

6.29      .19 

15.66      .90 

20.08     .15 

25.24      .15 

2.45     .99 

3.09      .10 

17.48      .11 

Jane    8.3 

8.98    1.97 

6.17      .19 

15.47      .19 

19.92     .15 

25.08     .15 

2.22     .98 

2.98      .11 

17.36      .19 

18.2 

7.02-1.96 

• 

6.06-  .11 

15.28-  .18 

19.77  -  .14 

24.93  -  .14 

2.01  -  .91 

2.87-  .10 

17.24-  .19 

Mean 
8olar 
Bate. 

2Caii.VeD. 

6Urs.Miii. 

<J«  Corvi. 

/?  Can.  Yen. 

/Virginia, 
(mean.) 

31  Cor.Bor. 

yCaasiop., 
S.  P. 

43  Cephei, 
S.  P. 

48°  42 

O           / 

1  40 

105°  53 

O          I 

48     1 

90°  49 

61°  50 

330°    6 

355°  39 

h     m 

12  10 

h     m 

12  14 

h     m 

12  23 

h     m 

12  28 

•  h     m 

12  35 

h     m 

12  46 

h     m 

12  49 

h     m 

12  53 

8 

a 

s 

8 

8 

8 

8 

8 

Feb.     8.6 

25.62+  .99 

30.04  +6  35 

59.35+  .94 

20.46  +  .30 

54.18+  .10 

9.54  +  .98 

49.72  -  .33 

17.78  HMO 

18.6 

25.88      49 

35.13    4.61 

59.56      .18 

20.73      .94 

54.30      .13 

9.80      .94 

49.43      .94 

15.56    9.09 

28.6 

26.07      .16 

39.02    3.38 

59.72      .14 

20.95      .18 

54.46      .15 

10.01       .19 

49.23      .18 

13.74    1.60 

Mar.  10.5 

26.21       .11 

41.64    9.04 

59.85      .11 

21.10      .13 

54.60     .19 

10.17      .14 

49.07      .13 

12.37    1.19 

20.5 

26.30      .06 

42.83  +  .69 

59.95      .07 

21.21       .08 

54.70     .08 

10.29      .10 

48.98-  .06 

11.50      .60 

30.5 

26.33  +  .01 

42.61  -  .76 

60.00  +  .03 

21.27+  .04 

54.77+  .05 

10.36 +.06 

48.96+  .03 

11.18-  .04 

Apr.    9.5 

26.33-  .03 

41.04    9.10 

60.02      .00 

21.28-  .01 

54.80  +  <01 

10.40+  .09 

49.05      .13 

11.43+  .49 

19.4 

26.27      .07 

38.18    3.33 

60.01  -  .09 

21.24     .06 

54.80  -  .09 

10.39-  .09 

49.22      .90 

12.16    1.00 

29.4 

26.18     .11 

34.17    4.41 

59.98     .04 

21.17     .09 

54.77      .04 

10.36      .05 

49.45      .98 

13.42    1.48 

May    9.4 

26.05     .14 

59.18    5.39 

59.92      .07 

21.06     .19 

54.73      .06 

10.29      .07 

49.78      .35 

15.13    1.90 

19.3 

25.90  -  .15 

23.38  -6.04 

59.84  -  .08 

20.93-  .14 

54.66-  .07 

10.21  -  .09 

50.16+  .40 

17.22+9.95 

29.3 

25.75     .16 

17.01    6.56 

59.75      .09 

20.77      .16 

54.59     .08 

10.11      .11 

50.59      .45 

19.64    9.53' 

Jane    8.3 

25.57     .18 

10.21     6.88 

59.65     .10 

20.60     .18 

54.50      .10 

9.99     .19 

51.07      .50 

22.28    9.73 

18.3 

25.39-  .19 

3.24  -6.96 

59.54-  .11 

20.41-  .90 

54.39-  .19 

9.86  -  .14 

51.60+  .65 

25.09  +9.87 
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APPARENT  RIGHT  ASCENSIONS  AND  APPROXIMATE  NORTH  POLAR  DISTANCES, 
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Mean 
Solar 
Date. 


Feb.  28.6 

Mar.  10.6 

90.6 

30.5 

Apr.    9.5 

19.5 
29.5 
May  9.4 
19.4 
29.4 

June  8.3 
18.3 
28.3 

July     8.3 


Mean 
Solar 
Date. 


Mar.  20.6 
30.6 

Apr.  9.5 
19.5 
29.5 

May  9.4 
19.4 
29.4 

June  8.4 
18.3 

28.3 
July    8.3 
18.3 
28.2 


6  Muse®. 

160°  56 

h     m 

12  54 

e  Virginis. 


20Can.Ven. 


o 

/ 

78  26 

h 

m 

12 

56 

S  8 

31.70+  .43  j  31.40+  .16 

32.08  .39  J  31.55      .14 

32.35  .93 1  31.68      .11 


32.53      .19 
32.60  +  .03 


32.58 
32.48 
32.28 
32.01 
31.67 

31.26 
30.80 
30.27 
29.78 


.06 
.15 
.93 
.30 
.37 

.43 
.49 
.51 
.47 


d  Bootie. 


64°  22 

h     m 

14     5 


8 

13.35+  .18 
13.51  .14 
13.62     .10 

13.70  .08 
13.75      .04 

13.78+  .01 
13.76-  .03 

13.71  .06 
13.64  .08 
13.55     .10 


13.45 
13.31 
13.17 
13.01 


.19 
.14 
.15 
.17 


31.76     .07 
31.81  +  .04 


31.83 
31.81 
31.78 
31.72 
31.65 

31.56 
31.46 
31.34 
31.22 


.00 
.03 
.05 
.07 
.08 


.10 
.11 


o 

» 

48  50 

h 

m 

13 

12 

26.91  +  .96 
27.12  .90 
27.29  .14 
27.39  .08 
27.46  +  .04 


27.47 
27.46 
27.39 
27.30 
27.18 


27.03 
26.87 
.19  26.69 
.19   26.50 


.00 
.04 
.08 
.10 
.14 

.16 
.17 
.18 
.19 


*  Virginia. 


99°  45 

h     m 

14     6 


50.50+  .17 
50.66  .14 
50.79  .11 
50.88  .08 
50.95      .05 


6  Octantis. 

o 

/ 

173 

2 

h 

m 

14 

8 

59.60  +1.15 
60.65  .99 
61.45  .65 
61.96  .38 
62.22+  .19 


50.98+  .03   62.20-  .16 


51.00+  .01 
50.99  -  .09 
50.95  .05 
50.89      .07 


50.81 
50.71 
50.59 
50.46 


.09 
.11 
.19 
.14 


61.90  .49 

61.35  .68 

60.53  .93 

59.49  1.14 

58.24  -1.09 
56.84  1.48 
55.28  1.60 
53.61  -1.68 


k  Octantis. 


o 

/ 

175 

12 

h 

m 

13  22 

58.69+1.80 
60.23  1.48 
61.52  1.10 
62.43  .71 
62.94  +  .39 

63.08  -  .06 
62.82  .45 
62.19  .83 
61.17  1.18 
59.84    1.47 

58.22-1.77 
56.30  900 
54.21  9  19 
51.92-9.30 


B.A.C.4536. 


4Ure.Min. 


O  / 

11  55 

h     m 

14    9 


21.17+  .59 
21.67  .49 
22.00  .23 
22. 13  +  .05 
22.09  -  .14 


21.84 
21.45 
20.90 
20.23 
19.45 


.39 
.47 
.61 
.79 
.89 


18.58-  .90 
17.65  .95 
16.68  .98 
15.69-1.00 


o 

/ 

52 

14 

h 

m 

13  29 

43.36  +  .95 
43.59  .90 
43.75  .15 
43.89  .11 
43.98     .06 

44.01  +  .09 
44.02-  .09 
43.98  .05 
43.92  .08 
43.82     .19 


m  Virginia. 


o 

/ 

98 

8 

h 

in 

13 

35 

43.69 
43.55 
43.40 
43.22 


.14 
.15 
.17 
.19 


39.05  +  .91 
39.24  .17 
39.39  .14 
39.52  .11 
39.62     .08 

39.68+  .04 

39.71  +  .09 

39.72  -  .01 
39.70  .03 
39.66      .05 


39.60 
39.53 
39.43 
39.32 


.07 
.09 
.11 
.19 


0Apodia. 


166  15 

h      m 

13  54 


X  Bootia. 

43°  23 

h      m 

14  12 

4.33  +  .91 
4.52  .16 
4.66  .11 
4.75  .07 
4.80  +  .09 


4.79 
4.74 
4.65 
4.52 
4.37 

4.18 
3.97 
3.74 
3.51 


.03 

.07 
.H 

.14 
.17 

.90 
.99 
.93 
.93 


aVirgi 

nis. 

o 

/ 

102 

51 

b 

m 

14 

12 

58.13+  .19 
58.30  .15 
58.43  .19 
58.54  .09 
58.61      .06 

58.66  +  .03 

58.67  .00 
58.67-  .09 
58.63     .04 

do.uo       .06 


58.50 
58.40 
58.28 
58.15 


-r  .13 


21. 26 +.79 
21.99  .68 
22.61  .54 
23.08  .41 
23.43      .99 

23.66  +  .15 
23.74  +  .09 
83.70-  .11 
23.52  .93 
23.23     .35 


ir  Hydra. 


116     8 

h      m 

13  59 


22.82 
22.29 
21.68 
21.00 


.47 
.57 
.65 
.79 


a 
54.44  +  J83 

54.66  .91 

54.87  .18 

55.02  .14 

55.15  .11 

55.25+  .08 

55.32  .06 

55.35+  .09 

55.36-  .01 

55.34  .03 


a  Apod  is. 

168°  34 

h     m 

14  33 

52.73  +  .85 
53.50  .70 
54.12  .54 
54.58  .38 
54.89      .99 

55.02  +  .06 
55.01  -  .10 
54.82  .96 
54.48  .49 
53.98      .55 


.09  53.37 
.111  52.62 
.19   51.78 


.68 
.80 
.89 
50.85-  .97 


55.30 
55.22 
55.13 
55.00 


.06 
.09 
.11 
.14 


H  Hydri, 
8.  P. 


190  24 

h      m 

14  33 


8 

58.20 
57.46 
56.89 
56.50 
56.31 


.83 
.66 
.48 
.99 
.10 


56.31  +  .10 
56.52  .39 
56.90  .48 
57.48  .66 
58.22      .89 

59.12+  .95 
60.13  1.07 
61.25  1.15 
62.42+1.90 
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APPARENT  RIGHT  ASCENSIONS  AND  APPROXIMATE  NORTH  POLAR  DISTANCES, 

FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

i 

! 

1       Mean 

33Bootis. 

47  Cephei, 
S.  P. 

y  Scorpii. 

(JBootis. 

p  Octantis. 

0Cor.Bor. 

yCamelop., 
S.  P. 

6l  Apodis. 

1       Solar 
Date. 

o 

45 

6 

348°  58 

1 14°  50 

56°  15 

O            / 

174     5 

60°  30 

340°  59 

168°  24 

h 

m 

h     m 

h     m 

h     m 

h     in 

h.    ra 

h 

m 

h     m 

14  34 

14  50 

14  57 

15  10 

15  17 

15  23 

15  38 

.   16     3 

s 

s 

8 

a 

a 

8 

8' 

8 

tMar.  30.6 

37.15+  .90 

55.71  -  .54 

25.85  +  .19 

55.78  +  .19 

24.17+1.69 

9.04  +  .90 

19.29- 

.45    27.24+1.08 

Apr.     9.C 

37.32 

.14 

55.27      .34 

26.03     .17 

55.96      .16 

25.72    1.41 

9.23      .18 

18.92 

.30  J  28.25      .94 

19.5 

37.43 

.09 

55.04  -  .13 

26.19     .15 

56.11      .13 

26.99    1.13 

9.39      .15 

18.70 

.16,29.12      .80 

29.5 

37.50 

.05 

55.02  +  .09 

26.33     .19 

56.23     .10 

27H97     .89 

9.53      .19 

18.58- 

.05   29.86      .66 

May     9.5 

37.54  + 

.01 

55.22      .39 

26.42     .06 

56.31      .07 

28.62     .49 

9.62      .08 

18.60  + 

.06    30.44      .51 

!            19.5 

37.52  - 

.04 

55.66+  .53 

26.49+  .06 

56.36  +  .03 

28.95+  .16 

9.69  +  .04 

18.75  + 

.91    30.87  +  .34 

'           29.4 

37.45 

.08 

56.27      .71 

26.53  +  .09 

56.36  -  .01 

28.93-  .16 

9.71      .00 

19.02 

.33 

31.12+  .17 

June    8.4 

37.35 

.11 

57.07      .86 

26.53  -  .01 

56.33     .05 

28.59     .51 

9.69  -  .03 

19.41 

.46 

31.21      .00 

18.4 

37.23. 

.14 

57.99    1.00 

26.50     .04 

56.26     .08 

27.91      .83 

9.65      .06 

19.94 

.55 

31.12-  .18 

28.4 

37.06 

.18 

59.06    1.19 

26.44      .07 

56.17     .N 

26.93    1.13 

9.57      .09 

20.51 

.69 

30.84      .36 

July    8.3 

36.88- 

.90 

60.23+1.90 

26.35-  .10 

56.04  -  .14 

25.65-1.40 

9.47  -  .19 

21.18  + 

.70 

30.40-  .51 

!            18.3 

36.65 

.99 

61.46    1.95 

26.24      .19 

55.98     .16 

24.14    1.63 

9.33      .15 

21.91 

.74 

29.83      .65 

28.3 

36.43 

.93 

62.72    1.97 

26.11      .14 

55.72     .18 

22.40    1.80 

9.17      .17 

22.67 

.77 

29.10      .78 

Aug.     7.3 

36.18 

.94 

64.00    1.96 

25.95      .16 

55.52     .90 

20.54    1.91 

9.00      .18 

23.46 

.79 

28.27      .88 

17.2 

35.94 

.94 

65.24    1.93 

25.79     .17 

55.31      .91 

18.59    1.94 

8.80      .90 

24.25 

.78 

27.33      .95  1 

t 

27.2 

35.70- 

« 

.93 

66.46+1.90 

• 

25.61  -  .19 

55.10-  .91 

16.65-1.99 

8.60  -  .91 

25.03  + 

.77 

26.37  -  .98 

^  Herculis. 

a  Cor.  Bor. 

yApodia. 

9  Ura.Min. 

jyOphmchi. 

7T  Herculis. 

0  Ophiachi. 

dAne. 

Mean 
Solar 
Date. 

(mean.) 

o        / 

44  46 

O           / 

55  51 

168°  38 

13°  59 

105°  35 

O            / 

53     4 

114°  53 

150°  35 

h 

m 

h      m 

h     m 

h     m 

b     m 

h     ra 

h 

m 

h     m 

16 

5 

16  10 

16  16 

16  20 

17     3 

17  11 

17 

15 

17  20 

a 

a 

a 

a 

a 

a 

a 

8 

Apr.     9.6 

11.94  + 

.94 

25.87  +  .93 

6.96+1.01 

53.30  +  .63 

51.79+  .98 

5.77  +  .98 

1.93  + 

.31 

51.12+  .51 

19.6 

12.16 

.90 

26.08     .19 

7.90      .87 

53.87      .51 

52.05      .95 

6.04      .96 

2.22 

.97 

51.61      .48 

29.6 

12.34 

.16 

26.25     .16 

8.71       .74 

54.32     .38 

52.28      .99 

6.29      .99 

2.47 

.94 

52.07      .44 

May     9.6 

12.48 

.19 

26.39     .13 

9.35     .57 

54.62     .99 

52.49      .90 

6.49      .18 

2.69 

.91 

52.48      .38 

19.5 

12.59 

.08 

26.61      .09 

9.85     .43 

54.76+  .08 

52.68     .17 

6.66     .15 

2.90 

.19 

52.84      .33 

29.5 

12.63  + 

.03 

26.57  +  .04 

10.18+  .94 

54.75- .09 

52.82  +  .13 

6.79+  .11 

3.07  + 

.16 

53.14+  .96 

June    8.5 

12.64- 

.09 

26.59  +  .01 

10.32+  .05 

54.58     .94 

52.94      .10 

6.87      .07 

3.21 

.13 

53.36     .19 ! 

18.4 

12.59 

.07 

26.59-  .03 

10.28-  .13 

54.27      .39 

53.03     .07 

6.93  +  .03 

3.32 

.09 

53.51      .19 

28.4 

12.50 

.19 

26.53     .07 

10.05     .31 

53.80     .59 

53.08  +  .03 

6.93-  .09 

3.38 

.05 

53.60  +  .05 

July     8.4 

12.36 

.16 

26.45     .10 

9.66     .47 

53.23      .63 

53.08  -  .01 

6.89     .06 

3.41  + 

.01 

53.60  -  .03 

18.4 

12.19- 

.19 

26.32 -.14 

9.10-  .63 

52.54  -  .73 

53.06-  .04 

6.80-  .11 

3.39- 

.04 

53.53-  .11 

28.3 

11.98 

.99 

26.16     .17 

8.40     .76 

51.77      .81 

52.99     .08 

6.67     .15 

3.33 

.08 

53.38      .18 

Aug.    7.3 

11.74 

.94 

25.98     .90 

7.58      .88 

50.91      .88 

52.89     .19 

6.50     .19 

3.23 

.19 

53.16      .95 1 

17.3 

11.49 

.97 

25.76     .99 

6.63      .96 

50.01      .98 

52.76     .15 

6.29     .91 

3.09 

.15 

52.88     .31 

27.3 

11.20 

.98 

25.54      .99 

5.65    1.00 

49.07      .94 

52.60     .17 

6.07     .S3 

2.93 

.17 

52.55     .35 

Sept.    6.2 

10.93- 

.97 

25.31  -  .93 

4.64  -1.00 

48.12-  .94 

52.43  -  .18 

5.82-  .95 

2.75- 

.19 

52.18-  .37 

16.2 

10.66 

.96 

25.08     .93 

3.65     .96 

47.18     ^91 

52.24      .19 

5.57     .95 

2.55 

.90 

51.80      .38 

26.2 

10.40 

.94 

24.86     .93 

2.71      .88 

46.31      .84 

52.05     .17 

5.32     .94 

2.36 

.19 

51.41      .37 

Oct.     6.2 

10.17- 

.99 

24.61  -  .94 

1.88-  .76 

45.50-  .76 

51.89-  .14 

5.08-  .93 

2.18- 

.17 

51.05-  .34 
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APPARENT  RIGHT  ASCENSIONS  AND  APPROXIMATE  NORTH  POLAR  DISTANCE8, 
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Mean 
Solar 
Date. 

Groombr. 
944,S.P. 

i  Hercalis. 

$  Hercalis. 

o  Hercalis. 

X  Sagittarii. 

X  Draconis. 

C  Pavouis. 

y  Lyr». 

355    8 

o       / 

43  56 

O          / 

52  44 

o         / 

61  15 

115°  29 

O          / 

17  19 

161°  3l' 

57°  28 

• 

h     m 

17  25 

h  '  m 

17  36 

h     m 

17  52 

h     m 

18     3 

h     m 

18  20 

h     xo 

18  23. 

b     m 

18  29 

18  54 

•             1    • 

8 

8 

8 

8 

8 

8 

May  19.6 

24.88  -  .56 

17.06+  .18 

22.61  + 

.18 

7.69  +  .18 

58.28  +  .94 

10.27+  .44 

47.54  +  .63 

42.61  +  .96 

29.6 

24.56-  .06 

17.22     .14 

22.77 

.15 

7.86      .16 

58.51      .99 

10.64      .30 

48.12      .54 

42.85      .99 

June    8.5 

24.72+  .40 

17.33      .09 

22.90 

.19 

8.01      .13 

58.72     .18 

10.88      .19 

48.62     .45 

43.04      .18 

18.5 

25.36      .86 

17.40+  .04 

23.00 

.07 

8.11      .09 

58.88     .14 

11.02+  .07 

49.01      .34 

43.20      .14 

28.5 

26.43    1.96 

17.41  -  .09 

23.04  + 

.09 

8.19+  .05 

59.00     .10 

11.02-  .00 

49.30      .99 

43.32      .10 

July     8.5 

27.91  +1.67 

17.37 -.07 

23.04- 

.09 

8.21      .00 

59.09  +  .06 

10.90  -  .19 

49.45  +  .10 

43.39  +  .05 

18.4 

29.76    8.00 

17.27      .19 

22.99 

.07 

8.19-  .04 

59.13+  .09 

10.64      .31 

49.49-  .03 

43.42      .00 

28.4 

31.90    9.30 

17.13      .17 

22.90 

.19 

8.12     .08 

59.12-  .03 

10.28      .49 

49.40      .15 

43.39  -  .05 

Aug.    7.4 

34.36    9.56 

16.92      .91 

22.76 

.16 

8.02     .19 

59.07     .07 

9.80      .59 

49.18     .97 

43.32      .09 

17.4 

37.02    9.74 

16.70      .94 

22.58 

.90 

7.87     .16 

58.98     .11 

9.24      .61 

48.86     .36 

43.21      .13 

27.3 

39.84  +9.89 

16.43 -.97 

22.37- 

.99 

7.70-  .19 

58.85  -  .15 

8.58-  .68 

48.43  -  .46 

43.05-  .18 

Sept.    6.3 

42.79    9.96 

16.15      .99 

22.13 

.94 

7.49      .91 

£8.68     .17 

7.87      .74 

47.92      .54 

42.86      .91 

16.3 

45.80    3.01 

15.84      .30 

21.88 

.95 

7.28      .99 

58.50     .19 

7.10      .78 

47.34      .60 

42.64      .99 

26.3 

48.81    9.98 

15.54      .30 

21.62 

.96 

7.05      .93 

58.30     .90 

6.31       .79 

46.72      .69 

42.41      .93 

Oct.     6.2 

51.75    9.89 

15.24      .98 

21.37 

.95 

6.83     .99 

58.10     .90 

5.52     .79 

46.10      .61 

42.18      .94 

16.2 

54.59+9.77 

14.97-  .96 

21.12- 

.94 

6.61  -  .91 

57.9J  -  .19 

4.73-  .78 

• 

45.49  -  .60 

41.94-  .94 

Mean 
8olar 
Date. 

i  Lyra. 

25  Camelop. 
8.  P. 

0Lyr». 

0Cygni. 

0  Sagitto. 

<5Cygui. 

Groombr. 
1374,S.P. 

e  Pavonis. 

O           * 

54     5 

352°  38 

o 

52 

0 

4 

62  17 

O           / 

72  47 

o         / 

45    9 

344°  \i 

163°  13 

h     m 

19    3 

h     m 

19    6 

h 

19 

m 

12 

h     m 

19  26 

h     m 

19  35 

h     m 

19  41 

h     m 

19  46 

h     m 

19  47 

a 

8 

8 

8 

8 

8 

8 

8 

May  29.6 

I6J6  +  .93 

56.70  -  .70 

26.73  + 

.94 

9.4 1  +  .23 

57.60+  .95 

26.88  +  .97 

29.53  -  .39 

28.33  ♦  .77 

June    8.6 

16.37      .18 

56.15     .40 

26.95 

.90 

9.63      .91 

57.83      .91 

27.14      .95 1 29.20      .97 

29.05      .67 

18.6 

16.53      .14 

55.90  -  .11 

27.12 

.16 

9.82      .18 

58.02     .18 

27.37      .90  '  29.00  -  .14 

29.68     .58 

28.5 

16.66      .10 

55.93  +  .17 

27.26 

.19 

9.98     .13 

58.20      .15 

27.53      .14 1 28.93      .00 

30.21      .47 

July    8.5 

16.74+  .05 

56.24     .45 

27.35 

.08 

J  0.08     .08 

58.32     .10 

27.65     .09  j  28.99+ .19 

30.61      .34 

18.5 

16.76      .00 

56.83+  .73 

27.38  + 

.01 

10.15+  .04 

58.40  +  .06 

27.72+  .03,29.18+  .94 

30.89  +  .90 

28.5 

16.74  -  .04 

57.71      .99 

27.37- 

.04 

10.16-  .01 

58.44  +  .09 

27.71  -  .09   29.48      .37 

31.01+  .06 

Aug.    7.4 

16.68      .09 

58.81    1.90 

27.31 

.09 

10.13      .05 

58.43  -  .09 

27.67      .07   29.92      .49 

31.00-  .06 

17.4 

16.56      .14 

60.11     1.41 

27.19 

.14 

10.06      .10 

58.39      .06 

27.56      .19   30.46      .59 

30.86     .91 

27.4 

16.41      .18 

61.63    1.60 

27.04 

.18 

9.94      .14 

58.29     .11 

27.42      .18    31.09      .69 

30.57      .34 

Sept.    6.3 

16.21  -  .91 

63.33+1.76 

26.84- 

.99 

9.78-  .17 

58.17-  .14 

27.20-  .93    31.83+  .78 

30.17-  .46 

16.3 

15.98      .94 

65.16    1.87 

26.60 

.94 

9.60     .19 

58.01      .17 

26.96      .95    32.64      .84 

29.65     .56 

26.3 

15.73      .95 

67.07    1.95 

26.36 

.95 

9.40      .91 

57.83      .18 

26.71      .97  j  33.51      .91 

29.05     .69 

Oct.     6.3 

15.49      .95 

69.07    9.09 

26.10 

.96 

9.17      .99 

57.65      .19 

26.42      .99   34.45     .95 

28.4 1      .66 

16.2 

15.24      .95 

71.10    9.06 

25.85 

.95 

8.96      .91 

57.45      .20 

26.14      .99   35.41      .96 

27.73      .68 

26.2 

14.99  -.93 

73.08  +9.03 

25.60- 

.94 

8.75  -  .90 

57.26  -  .18 

25.85  -  .99   36.37  +  .97 

27.05-  .66 

Nov.     5.2 

14.79-  .90 

75.06+1.99 

25.37  - 

.23 

8.56  -  .18 

67.09  -  .16 

25.56  -  .99 

1 

37.35  +  .99 

26.41  -  .69 
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APPARENT  RIGHT  ASCENSIONS  AND  APPROXIMATE  NORTH  POLAR  DISTANCES, 

FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

Mean 
Solar 
Date. 

ySagitta. 

oSagftteriL 

0Aqnil». 

31  Cygni. 

a  Delphi  ni. 

/JPavonis. 

Y>Capricor. 

e  Cygni. 

70  49 

h     m 

19  53 

e       i 

118    2 

h     m 

19  55 

e       t 

91  10 

h     m 

20    5 

43°  36 

h     m 

20  10 

n        i 

74  29 

h     m 

20  34 

156°  37 

h     m 

20  34 

115°  41 

h     m 

20  39 

56°  27 

h     m 

20  41 

June  18.6 
28.6 

July     8.5 
18.5 
28.5 

Aug.    7.5 
17.4 
27.4 

Sept.    6.4 
16.4 

26.3 

0<*      6.3 

16.3 

26.3 

/!/-.    5.2 

15.2 
25.2 

1-      1 — 

8 

43.53  +  .18 
43.70     .16 
43.85     .13 
43.95     .08 
44.00+  .03 

44.01  -  .01 
43.98     .06 
43.90     .10 
43.78     .13 
43.64      .16 

43.46-  .18 
43.27     .19 
43.08     .90 
42.88     .19 
42.70     .17 

42.55  -  .14 
42.43-  .11 

8 

41.23+  .95 
41.46      .90 
41.63     J6 
41.78     .19 
41.86     .06 

41.90+  .01 
41.88-  .04 
41.82     .08 
41.72      .19 
41.58     .16 

41.41  -  .18 
41.23     .19 
41.03     .90 
40.84     .19 
40.66     .17 

40.61  -  .14 
40.38-  .11 

8 

27.55+  .19 
27.73     .17 

27.90  .15 
28.02     .10 
28.10     .06 

28.13+  .01 
28. 12 -.03 
28.07     .07 
27.98     .19 
27.86     .14 

27.71  -  .16 
27.56     .16 
27.39     .17 
27.22     .17 
27.05     .15 

26.91  -  .13 
26.80-  .10 

. 

8 

5.17+  .90 
5.36     .18 
5.53     .14 
5.63     .07 
6.66+  .01 

• 

6.65-  .04 
5.58     .10 
6.45     .16 
5.27     .91 
5.04      .94 

4.79-  .96 
4.51      .98 
4.23     .99 
3.94     .99 
3.65     .98 

3.39-  .96 
3.14  -  .95 

8 

22.73+  .93 
22.94     .19 
23.12     .16 
23.26     .19 
23.35     .07 

23.40+  .03 
23.41  -  .09 
23.37     .06 
23.29     .10 
23.18     .13 

23.03-  .15 
22.88     .17 
22.70     .18 
22.52     .17 
22.35     .16 

22.20  -  .15 
22.05  -  .14 

• 

44.17+  .59 
44.65     .44 
45.05      .36 
45.38     .97 
45.60     .15 

45.71  +  .06 

45.72  -  .04 
45.63      .15 
45.43     .94 
45.15      .39 

44.80  -  .39 
44.37     .44 
43.92      .46 
43.45     .47 
42.98     .46 

42.53-  .43 
42.13-  .38 

8 

22.78+  .97 
23.03     .94 
23.25     .90 
23.42     .15 
23.55     .10 

23.63+  .05 
23.66     .00 
23.64  -  .04 
23.58     .08 
23.48     .19 

23.34  -  .16 
23.18     .17 
23.00     .18 
22.82     .18 
22.64     .17 

22.48  -  .16 
22.33  -  .14 

8 

38.25+  .95 
38.48     .91 
38.67     .17 
38.81      .19 
38.90     .07 

38.94  +  .09 
38.94  -  .09 
38.89     .07 
38.79     .19 
38.65     .16 

38.47  -  .18 
38.29     .90 
38.06     .99 
37.85     .91 
37.64      .90 

37.44  -  .19 
37.25- .18 

1  •     — — — 

Mean 
Solar 
Date. 

rCygni. 

fCapricor. 

74  Cygni. 

V  Ootantia. 

C  Cbamffile- 
ontis,  8.P. 

it*  Cygni. 

16Pegaai. 

ir  Pegaai. 

52  26 

h     m 

21  10 

112°  54 

h     m 

21  20 

O        # 

50    6 

h     m 

21  32 

173°  15 

h     m 

21  33 

189°  34 

h     m 

21  37 

O          1 

41  13 

h     m 

21  42 

o       / 

64  37 

h     m 

21  47 

57°  23 

h     m 

22    4 

July     8.6 
18.6 
28.5 

Aug.    7.5 
17.5 

27.5 

Sept.    6.4 

16.4 

26.4 

Oct.     6.4 

16.3 
26.3 
Nov.     5.3 
15.3 
25.2 

Dec.     5.2 

8 

17.24+  .19 
17.41      .14 
17.53     .10 
17.61  +  .06 
17.64      .00 

17.61  -  .06 
17.53      .10 
17.41      .14 
17.25      .17 
17.07      .90 

16.85-  .99 
16.63      JB9 
16.41      .91 
16.20      .90 
16.00     .19 

15.81  -  .18 

8 

11.83+  .93 
12.04      .18 
12.20      .14 

12.32  .10 
12.39+  .06 

12.41      .00 
12.39-  .04 

12.33  .08 
12.22     .19 
12.09     .14 

11.94-  .16 
11.77     .17 
11.60     .16 
11.45     .15 
11.30     .14 

11.17-. 19 

8 

25.60  +  .91 
25.79      .17 
25.94      .13 
26.05      .06 
26.09+  .09 

26.09-  .03 
26.03     .08 
25.93     .19 
25.79     .16 
25.62     .19 

25.42-  .91 
25.19      .93 
24.97     .99 
24.75     .91 
24.55     .90 

24.34- .90 

8 

27.99+1.37 

29.23  1.19 
30.22     .84 
30.90     .50 
31.22+  .16 

31.23-  .16 
30.90     .50 
30.22     .83 

29.24  l.U 
28.00    1.36 

26.53-1.54 
24.93    1.66 
23.22    1.71 
21.50    1.70 
19.81    1.68 

18.24  -1.50 

8 

8.54  -  .84 

7.80  .66 
7.22     .46 
6.88     .94 
6.73-  .03 

6.81  +  .91 
7.15      .44 
7.69      .64 
8.43      .85 
9.39    1.05 

10.52+1.90 
11.78    1.99 
13.10    1.34 
14.47    1.36 
15.83    1.33 

17.12  +1.95 

8 

37.99  +  .96 
38.22     .90 

38.38  .14 
38.50     .09 
38.56  +  .03 

38.55-  .03 
38.50     .08 

38.39  .14 
38.22     .90 
38.00     .93 

37.77  -  .94 
37.52     .96 
37.25     .97 
36.97     .97 
36.71      .96 

36.46  -  .95 

8 

55.00  +  .94 
55.21      .18 
55.36     .14 

55.48  .11 
55.57     .06 

55.60+  .01 
55.58-  .04 
55.52     .08 
55.43     .11 
55.30     .14 

55.16-  .16 
54.99     .17 
54.82     .17 
54.65     .16 

54.49  .15 

54.34  -  .14 

8 

58.07  +  .96 
58.30      .90 
58.47     .15 
58.61      .11 
58.70      .07 

58.75+  .09 
58.74  -  .09 
58.70      .06 
58.61      .11 
58.49     .14 

58.34-  .16 
58.17     .18 
57.99     .19 
57.80     .19 
57.61     .18 

67.44 -.16 
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1 

APPARENT  BIGHT  A8CENSIONS  AND  APPROXIMATE  NORTH  POLAR  DISTANCES, 

FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

v  Octantis. 

yAqnarii. 

aAqnarii. 

aLacertte. 

lOLacertffi. 

(3  Octantis. 

3  Pegasi. 

Groombr. 

Mean 
Solar 
Date. 

1706,S.P.  j 

176°  33 

O           t 

91  58 

101°  16 

40°  18 

0 

51  : 

33 

171°  59 

O            * 

67    2 

348°  23 

h     m 

h     m 

h     m 

h     m 

h 

m 

h     in 

h      m 

b      m  ! 

22     9 

22  15 

22  24 

22  26 

22  34 

22  34 

22  41 

22  50 

s 

a 

a 

a 

a 

a 

a 

8 

July     8.6 

43.66  +9.98 

48.23+  .96 

38.83+  .96 

38.72  +  .31 

11.40  + 

.98 

24.95+1.37 

4.71  +  .97 

44.03-  .69 

18.6 

46.39    9.50 

48.46      .90 

39.07     .93 

39.01      .96 

11.66 

.94 

26.26    1.94 

4.96      .94 

43.42      .53 

28.6 

43.66    1.99 

48.64      .16 

39.28     .18 

39.25     .90 

11.88 

.90 

27.42    1.04 

5.18      .19 

42.97      .40 

Aug.    7.6 

50.37    1.49 

48.79     .14 

39.44      .14 

39.42     .14 

12.05 

.15 

28.33     .80 

5.34      .15 

42.63      SR 

17.5 

51.50     .81 

48.92     .10 

39.57     .10 

39.54      .09 

12.18 

.10 

29.01      .54 

5.47      .11 

42.43  -  .13 

87.5 

51.99+  .16 

48.99+  .05 

39.65+  .06 

39.60  +  .04 

12.26  + 

.05 

29.40  +  .95 

5.56+  .07 

42.37  +  .01 

Sept    6.5 

51.82-  .51 

49.01  +  .01 

39.69  +  .09 

39.61  -  .09 

12.28 

.00 

29.52  -  .03 

5.61  +  .03 

42.46      .18 

16.5 

50.97    1.15 

49.00  -  .03 

39.69-  .09 

39.56     .07 

IJ2.26- 

.04 

29.34      .33 

5.61  -  .09 

42.74      .35 

26.4 

49.53    1.74 

48.95     .07 

39.65     .06 

39.46     .11 

12.20 

.08 

28.86      .60 

5.57      .06 

43.15      .50 

Oct.     6.4 

47.48    9.30 

48.87     .09 

39.57     .09 

39.33     .16 

12.10 

.19 

28.15      .83 

5.50      .09 

43.73     .64 

16.4 

44.93  -9.75 

48.77-  .11 

39.48-  .11 

39.14 -.90 

11.96- 

.14 

27.19-1.04 

5.40  -  .11 

44.42  +  .79 

26.3 

41.98    3.10 

48.65     .13 

39.35     .13 

38.92     .93 

11.81 

.16 

20.04    1.93 

5.28     .13 

45.30      .93 

Not.    5.3 

38.72    3.34 

48.51      .14 

39.22     .14 

38.68     .95 

1 1 .63 

.18 

24.74    1.35 

5.14      .14 

46.27    1.03 

15.3 

35.31    3.49 

48.37     .13 

39.08     .14 

38.42     M 

11.43 

.19 

23.34    1.49 

5.00      .14 

47.35    1.14 

25.3 

31.87    3.40 

48.25     .13 

38.95     .13 

38.17     .96 

11.24 

.90 

21.89    1.43 

4.85     .15 

48.55    1J91 

Deo.     5.2 

28.50-3.30 

48.12-  .19 

38.82-  .19 

37.91  -  .95 

.11.04- 

.90 

20.47  -1.39 

4.70-  .14 

49.77+1.94 

15.2 

25.38  -3.14 

48.01  -  .10 

38.70-  .n 

37.66  -  .95 

10.84- 

• 

.90 

19.10-1.34 

4.56-  .13 

51.02+1.97 

oAndrom. 

ttAquarii. 

r  PegMi. 

X  Androm. 

t1  Aqnarii. 

dSculptoris. 

yl  Octantis. 

33  Piscinm. 

Mean 
Solar 
Date. 

o         $ 

48  17 

96°  40 

66°  53 

O          / 

44  10 

108°  55 

118° 46' 

172°  39 

96°  21 

h     m 

h     m 

h     m 

h      m 

h 

m 

h     m 

h     m 

h     m 

22  56 

23    8 

23  15 

23  32 

23  38 

23  43 

23  45 

23  59 

s 

8 

a 

a 

a 

a 

8 

a 

July  28.6 

43.75  +  .99 

27.49  +  .91 

2.36  +  .99 

2.40+  .98 

19.48  + 

.96 

1 .34  +  .97 

26.03+1.45 

32.16+  .94 

Aug.    7.6 

43.95     .18 

27.68     .18 

2.56     .18 

2.66     .94 

19.72 

.39 

1.59      .93 

27.38    1.95 

32.39      .99 

17.6 

44.11      .14 

27.84      .14 

2.72     .14 

2.87     .18 

19.91 

.18 

1.81       .19 

28.52    1.09 

32.61      .19 

27.5 

44.22     .08 

27.96     .10 

2.84     .10 

3.02     .13 

20.07 

.14 

1.97      .14 

29.41      .75 

32.76      .14 

Sept.    6.5 

44.28+  .03 

28.04     .06 

2.92     .06 

3.13     .09 

20.18 

.10 

2.10      .10 

30.02     .45 

32.89      .11 

16.5 

44.28  -.01 

28.08+  .09 

2.96+  .09 

3.19+  .04 

20.26  + 

.06 

2.18+  .06 

30.32+  .15 

32.98  +  .08 

26.5 

44.25     .05 

28.08-  .01 

2  97  -  .09 

3.20-  .09 

20.29  + 

.01 

2.21  +  .09 

30.33-  .16 

33.04  +  .04 

Oct.     6.4 

44.17     .09 

28.06     .04 

2.93     .05 

3.16     .06 

20.28- 

.09 

2.22-  .09 

30.00      .48 

33.05      .00 

16.4 

44,07     .13 

28.00     .08 

2.87     .08 

3.08     .10 

20.24 

.06 

2.17      .06 

29.38     .76 

33.03  -  .03 

26.4 

43.91      .16 

27.91      .10 

2.77     .11 

2.97     .13 

20.17 

.08 

2.09     .10 

28.48    1.09 

32.99      .08 

Nov.    5.4 

43.74  -  .18 

27.80  -  .11 

2.66-  .19 

2.82  -  .16 

20.07  - 

.10 

1,98-  .19 

27.34-1.94 

32.92  -  .08 

15.3 

43.55     .90 

27.68     .19 

2.53     .13 

2.65     .19 

19.96 

.19 

1.86     .13 

26.00    1.41 

32.83      .09 

25.3 

43.34      SI 

27.57     .19 

2.39     .14 

2.44     .91 

19.84 

.13 

1.73     .14 

24.52    1.53 

32.74      .10 

Dec.     5.3 

43.13     .90 

27.44     .19 

2.25     .14 

2.22     .99 

19.71 

.13 

1.58     .15 

22.95    1.59 

32.63      .11 

15.3 

42.93     .90 

27.32     .11 

2.11       .14 

2.01       .29 

19.58 

.13 

1.43     .15 

21.34    1.60 

32.51      .19 

25.2 

42.74  -  .90 

27.21  -  .10 

1.97-  .13 

1.79-  .93 

19.45- 

.19 

1.28-  .14 

19.75-1.54 

32.39-  .19 

35.2 

42.54  -  .90 

27.12- .08 

1.84-  .13 

1.57-  .99 

19.33- 

.11 

1.14 -.14 

18.27-1.49 

32.27  -  .19 

SOLAR  EPHEMERIS,   1886. 
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FOR  WASHINGTON  MEAN  AND  APPARENT  NOON. 

Date. 

Apparent  Right 
Ascension. 

• 

Apparent 
Declination. 

Hourly 
Motion. 

Equation 
of  Time 

for 

Apparent 

Noon. 

Semi- 
diameter 

at 
Apparent 

Noon. 

Sidereal 

Time  of 

Semid. 

Passing 

Merid. 

Sidereal 
Time 

of 
Mean 
Noon. 

Mean  Noon. 

App. 
Noon. 

Mean  Noon. 

App. 
Noon. 

Right 
Aacen. 

Decli- 
nation. 

Jan.     0 

h    m     s 
18  44  39.05 

8 

39.70 

O         1       II 

-23    3  16.9 

1 5".  3 

8 

11.046 

+11.79 

m     8 
+  3  30.41 

,     „ 
16  18.36 

m     a 
1  11.10 

h   m     s 
18  41    8.72 

1 

18  49    4.04 

4.77 

22  58  19.3 

18.5 

11.034 

19.93 

3  58.84 

16  18.36 

1  11.06 

18  45    5.28 

2 

18  53  28.71 

29.53 

22  52  55.2 

54.2 

11.091 

14.07 

4  26.95 

16  18.35 

1  11.01 

18  49    1.84 

3 

18  57  53.02 

53.93 

22  47    3.7 

2.5 

11.005 

15.91 

4  54.72 

16  18.34 

1  10.96 

18  52  58.39 

4 

19    2  16.94 

17.93 

22  40  45.1 

43.7 

10.068 

16.34 

5  22.09 

16  18.32 

1  10.91 

18  56  54.95 

5 

19    6  40.44 

41.51 

-22  33  59.6 

58.0 

10.070 

+17.45 

+  5  49.03 

16  18.30 

1  10.85 

19    0  51.51 

6 

19  11    3.48 

4.63 

22  26  47.3 

45.4 

10.950 

18.56 

6  15.52 

16  18.27 

1  10.79 

19    4  48.07 

7 

19  15  26.03 

27.25 

22  19    8.5 

6.3 

10.038 

19.66 

6  41.52 

16  18.24 

1  10.72 

19    8  44.63 

8 

19  19  48.05 

49.34 

22  11    3.4 

0.9 

10.006 

90.75 

7    7.00 

16  18.21 

1  10.65 

19  1241.18 

9 

19  24    9.53 

10.89 

22   2  32.3 

29.5 

10.883 

91.83 

7  31.92 

16  18.18 

1  10.57 

19  16  37.74 

10 

19  28  30.43 

31.86 

-21  53  35.3 

32.2 

10.856 

+49.90 

+  7  56.27 

16.18.14 

1  10.49 

19  20  34.29 

11 

19  32  50.73 

52.23 

21  44  12.8 

9.4 

10.839 

93.96 

8  20.02 

16  18.10 

1  10.41 

19  24  30.85 

12 

19  37  10.41 

11.97 

21  34  25.1 

21.4 

10.806 

S5.01 

8  43.14 

16  18.05 

1  10.33 

19  28  27.40 

13 

19  41  29.43 

31.06 

21  24  12.4 

8.4 

10.779 

96.04 

9    5.61 

16  17.99 

1  10.25 

19  32  23.96 

14 

19  45  47.79 

49.48 

21  13  34.9 

30.6 

10.751 

97.06 

9  27.41 

16  17.93 

1  10.16 

19  36  20.52 

15 

19  50    5.46 

7.21 

-21    2  33.0 

28.4 

10.799 

+98.07 

+  9  48.52 

16  17.87 

1  10.07 

19  40  17.08 

16 

19  54  22.43 

24.24 

20  51    7.1 

2.1 

10.603 

90.07 

10    8.94 

16  17.80 

1    9.97 

19  44  13.63 

17 

19  58  38  68 

40.54 

20  39  17.4 

12.1 

10.669 

30.05 

10  28.64 

16  17.72 

1    9.87 

19  48  10.19 

18 

20    2  54.20 

56. 1 1 

20  26  64.3 

58.7 

10.631 

31.09 

10  47.61 

16  17.64 

1    9.77 

19  52    6.74 

19 

20    7    8.98 

10.94 

20  14  28.0 

22.1 

10.600 

31.98 

11    6.83 

16  17.55 

1    9.67 

19  56    3.30 

20 

20  11  23.01 

25.02 

-20    1  28.9 

22.6 

10.568 

+39.99 

+11  23.30 

16  17.46 

1    9.56 

19  59  59.85 

2\ 

20  15  36.28 

38.33 

19  48   7.4 

0.8 

10.537 

33.85 

11  40.01 

16  17.36 

1    9.46 

20    3  56.41 

22 

20  19  48.79 

50.88 

19  34  23.8 

16.9 

10.505 

34.77 

11  55.96 

16  17.26 

1    9.35 

20    7  52.96 

23 

20  24    0.54 

2.66 

19  20  18.4 

11.2 

10.473 

35.67 

1211.14 

16  17.14 

1    9.24 

20  1 1  49.52 

24 

20  28  11.51 

13.67 

19    5  51.7 

44.1 

10.441 

36.55 

12  25.54 

16  17.02 

1    9.13 

20  15  46.08 

23 

20  32  21.70 

23.89 

-18  50  63.9 

56.0 

10.409 

+37.49 

+12  39.17 

16  16.90 

1    9.02 

20  19  42.63 

26 

20  3631.10 

33.32 

18  35  55.5 

47.3 

10.376 

38.97 

12  52.02 

16  16.77 

1    8.91 

20  23  39.19 

27 

20  40  39.71 

41.96 

18  20  26.8 

18.3 

10.343 

39.10 

13    4.07 

16  16.64 

1    8.80 

20  27  35.75 

1 

28 

20  44  47.52 

49.79 

18    4  38.2 

29.3 

10.310 

39.99 

13  15.32 

16  16.50 

1    8.68 

20  31  32.30, 

29 

20  48  54.54 

56.83 

17  48  30.1 

20.9 

10.977 

40.79 

13  25.77 

16  16.36 

1    8.57 

20  35  28.86  j 

30 

20  53    0.76 

3.07 

-17  31  63.0 

53.5 

10.943 

+41.51 

+13  35.43 

16  16.21 

1    8.45 

20  39  25.4 1 

31 

20  57   6.18 

8.51 

17  15  17.2 

7.4 

10.909 

49.98 

13  44.29 

16  16.06 

1    8.34 

20  43  21.97 

Feb.     1 

21     I  10.78 

13.13 

16  58  13.1 

3.1 

10.175 

43.03 

13  52.34 

16  15.91 

1    8.22 

20  47  18.52 

2 

21    5  14.57 

16.93 

16  40  51.1 

40.9 

10.141 

43.77 

13  59.57 

16  15.76 

1    8.11 

20  51  15.07 

3 

21    9  17.55 

19.92 

16  23  11.7 

1.2 

10.107 

44.50 

14    5.98 

16  15.60 

1    7.99 

20  55  11.62 

4 

21  13  19.71 

22.09 

-16    5  15.3 

4.6 

10.073 

+45.19 

+14  11.58 

16  15.44 

1    7.88 

20  59   8.18 

5 

21  17  21.06 

23.45 

15  46  62.3 

51.4 

10.039 

45.87 

14  16.36 

16  15.28 

1    7.76 

21    3    4.73 

6 

21  21  21.59 

23.98 

15  28  33.2 

22.1 

10.005 

46.54 

14  20.32 

16  15.11 

1    7.65 

21    7    1.29 

7 

2125  21.30 

23.69 

15   9  48.4 

37.1 

9.971 

47.18 

14  23.47 

16  14.94 

1    7.53 

21  10  57.84 

8 

21  29  20.20 

22.59 

14  50  48.2 

36.7 

9.937 

47.81 

14  25.81 

16  14.77 

1    7.42 

21  14  54.40 

9 

21  33  18.29 

20.68 

-14  31  33.1 

21.4 

9.904 

+48.49 

+14  27.34 

16  14.59 

1    7.31 

21  18  50.96 

10 

21  37  15.58 

17.96 

14  1163.6 

61.7 

9.871 

49.01 

14  28.07 

16  14.41 

1    7.20 

21  22  47.51 

11 

21  41  12.07 

14.44 

13  52  20.1 

8.1 

9.838 

49.59 

14  28.01 

16  14.23 

1    7.09 

21  26  44.06 

12 

21  45    7.78 

10.14 

13  32  23.0 

10.9 

9.805 

50.15 

14  27.16 

16  14.05 

1    6.98 

21  30  40.61 

13 

21  49    2.72 

5.07 

13  1212.6 

0.4 

9.773 

50.70 

14  25.54 

16  13.86 

1    6.87 

21  34  37.16 

14 

21  52  56.90 

59.24 

-12  61  49.4 

37.1 

0.741 

+51.93 

+14  23.16 

16  13.67 

1    6.76 

21  38  33.72 

15 

21  56  50.32 

52.65 

-12  31  13.8 

1.4 

9.711 

+51.73 

+14  20.02 

16  13.47 

1    6.66 

21  42  30.27 

NOTEv— For  mean  time  interval  of  scmidianieter  passing  meridian,  subtract  QM9  from  the  sidereal  interval. 
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FOR  WASHINGTON  MEAN  AND  APPARENT  NOON. 

Dai* 

Apparent  Right 
Ascension. 

Apparent 
Declination. 

Hourly 
Motion. 

Equation 

of  Time 

for 

Apparent 
Noon. 

Semi- 
diameter 

at 
Apparent 

Noon. 

Sidereal 

Time  of 

Semid. 

Puaaing 

Merid. 

Sidereal 
Time 

of 
Mean 
Noon. 

Menu  Noon. 

App. 
Noon. 

Mean  Noon. 

App. 
Noon. 

Right 
Aaeen. 

Decli- 
nation. 

Feb.  15 

h    m    s 
21  56  50.32 

52.65 

O        I       II 

-12  31  13.8 

i» 
1.4 

• 
0.711 

• 

+61.73 

m    a 
+14  20.02 

16  13.47 

m   s 
1  6.66 

h   m     a 
21  42  30.27 

16 

22   0  43.02 

45.33 

12  10  26.3 

13.8 

9.981 

58JB9 

14  16.15 

16  13.27 

1  6.55 

21  46  26.83 

17 

22    4  35.00 

37.29 

1 1  49  27.2 

14.7 

9.651 

58.60 

14  11.57 

16  13.06 

1  6.45 

21  50  23.38 

18 

22   8  26.28 

28.55 

1128  16.9 

4.3 

0.688 

63.14 

14    6.29 

16  12.84 

I  6.35 

21  54  19.93 

19 

22  12  16.87 

19.12 

11    6  55.8 

43.2 

9.504 

5&£9 

14    0.33 

16  12.62 

1  6.26 

21  58  16.48 

SO 

2216   6.80 

9.03 

-10  45  24.3 

11.7 

9.567 

+64.01 

+13  53.70 

16  12.40 

1  6.16 

22    2  13.04 

21 

22  19  56.09 

58.29 

10  23  42.8 

30.2 

9.540 

54.41 

13  46.44 

16  12.18 

1  6.07 

22    6    9.59 

22 

22  23  44.76 

46.93 

10    151.7 

39.1 

9.515 

54.81 

13  38.55 

1611.95 

1  o.Ho 

22  10    6.14 

23 

22  27  32.82 

34.95 

9  39  51.4 

38.9 

9.490 

55.10 

13  30.05 

16  11.72 

1  5.89 

22  14    2.69 

24 

22  31  20.28 

22.38 

9  17  42.3 

29.9 

9.466 

55.55 

13  20.95 

16  11.49 

I  5.80 

22  17  59.25 

25 

22  35   7.17 

9.24 

-  8  55  24.7 

12.4 

9.448 

+55.90 

+13  11.29 

1611.25 

1  5.71 

22  21  55.80 

26 

22  38  53.51 

55.55 

8  32  59.2 

46.9 

9.419 

56.99 

13    1.08 

1611.01 

I  5.63 

22  25  52.35 

27 

22  42  39.32 

41.33 

8  10  26.0 

13.9 

9.908 

56.58 

12  50.34 

16  10.76 

1  5.54 

22  29  48.90 

28 

22  46  24.61 

26.59 

7  47  45.7 

33.7 

9.577 

56^88 

12  39.07 

16  10.52 

1  5.47 

22  33  45.46 

Mar.    1 

22  50   9.39 

11.34 

7  24  58.5 

46.6 

9.956 

57.10 

1227.29 

16  10.27 

1  5.40 

22  37  42.01 

2 

22  53  53.69 

55.60 

-  7    1  64.9 

53.1 

9.336 

457.35 

+12  15.03 

16  10.02 

1  5.33 

22  41  38.57 

3 

22  57  37.51 

39.38 

6  38  65.3 

53.7 

9.316 

57.60 

12   2.30 

16   9.77 

1  5.26 

22  45  35.12 

4 

23    120.88 

22.71 

61560.1 

48.6 

9.997 

57.88 

1149.11 

16   9.51 

1  5.20 

22  49  31.67 

5 

23   5   3.80 

5.59 

5  52  49.7 

38.4 

9.979 

68.03 

1135.48 

16   9.25 

1  5.13 

22  53  28.22 

6 

23   8  46.30 

48.05 

5  29  34.6 

23.5 

9.968 

68.98 

11  21.42 

16   9.00 

1  5.07 

22  57  24.77 

7 

23  12  28.39 

30.10 

-  5   6  15.1 

4.2 

9.916 

+68.30 

+11    6.95 

16   8.75 

1  5.01 

23    121.32 

8 

23  16  10.08 

11.75 

4  4251.6 

40.9 

9.830 

58.55 

10  62.09 

16   8.50 

1  4.95 

23    517.88 

9 

2319  51.39 

53.02 

4  19  24.6 

14.1 

9.914 

58.70 

10  36.85 

16   8.24 

1  4.90 

23    9  14.43 

10 

23  23  32.34 

33.93 

3  55  54.2 

44.0 

0.900 

56^88 

10  21.25 

16   7.99 

1  4.85 

23  13  10.98 

11 

23  2712.95 

14.50 

3  32  21.1 

11.1 

0.186 

58.03 

10   5.31 

16   7.73 

1  4.81 

23  17    7.53 

12 

23  30  53.23 

54.74 

-  3   8  45.6 

35.8 

0.179 

469.08 

+  9  49.04 

16   7.47 

1  4.76 

23  21    4.08 

13 

23  34  33.21 

34.67 

2  44  68.1 

58.5 

0.160 

69.00 

9  32.47 

16   7.21 

I  4.72 

23  25    0.63 

14 

23  38  12.90 

14.32 

2  21  28.9 

19.6 

0.149 

69.16 

9  15.61 

16   6.95 

1  4.68 

23  28  57.19 

15 

23  4162.33 

53.70 

1  67  48.4 

39.4 

0.136 

69  M 

8  58.48 

16   6.68 

1  4.64 

23  32  53.74 

16 

23  45  31.51 

32.84 

133  67.0 

58.4 

0.198 

69.83 

8  41.11 

16   6.42 

1  4.61 

23  36  50.29 

17 

23  49  10.48 

11.76 

-  1  10  25.0 

16.7 

0.110 

+60.85 

-i-  8  23.53 

16   6.15 

1  4.58 

23  40  46.84 

18 

23  52  49.26 

50.50 

0  46  42.8 

34.8 

0.119 

50.85 

8   5.76 

16    5.88 

1  4.56 

23  44  43.39 

19 

23  56  27.86 

29.05 

-  0  22  60.7 

53.0 

0.105 

58.85 

7  47.82 

16   5.61 

1  4.54 

23  48  39.94 

20 

0   0   6.32 

7.46 

+  00  40.9 

48.3 

0.100 

50.98 

7  29.73 

16    5.34 

1  4.52 

23  52  36.50 

21 

0  3  44.66 

45.75 

0  24  21.7 

28.8 

0.005 

50.18 

7  11.53 

16    5.06 

1  4.51 

23  56  33.05 

22 

0   7  22.90 

23.95 

+  0  48    1.3 

8.1 

0.009 

+50.13 

4  6  53.22 

16    4.78 

1  4.50 

0    0  29.60 

23 

OH    1.07 

2.07 

1  1 1  39.5 

46.0 

0.000 

50.05 

6  34.84 

16    4.50 

1  4.49 

0    4  26.15 

24 

0  14  39.19 

40.15 

1  35  15.8 

22.0 

0.068 

58.07 

6  16.41 

16    4.22 

1  4.48 

0    8  22.70 

25 

0  18  17.28 

18.19 

158  50.0 

55.8 

9.087 

58.87 

5  57.95 

16    3.95 

1  4.47 

0  12  19.25 

26 

0  21  55.36 

56.22 

2  22  21.6 

27.1 

0.067 

58.75 

5  39.48 

16    3.67 

1  4.46 

0  16  15.81 

27 

0  25  33.47 

34.28 

+  2  45  50.3 

55.5 

0.068 

+58.63 

+  5  21.04 

16   3.39 

1  4.46 

0  20  12.36 

28 

029  11.61 

12.37 

3   915.8 

20.7 

0.090 

58.49 

5   2.64 

16    3.11 

1  4.46 

0  24    8.91 

29 

0  32  49.81 

50.52 

3  32  37.7 

42.3 

0.093 

58.33 

4  44.29 

16    2.82 

1  4.47 

0  28    6.46 

30 

0  36  28.08 

28.75 

3  55  55.7 

60.0 

0.007 

58.16 

4  26.01 

16   2.54 

1  4.48 

0  32   2.01 

31 

0  40   6.44 

7.07 

4  19   9.4 

13.4 

9.101 

57.08 

4    7.82 

16   2.26 

1  4.49 

0  35  58.56 

32 

0  43  44.91 

45.49 

+  4  42  18.5 

22.2 

0.106 

+57.78 

+  3  49.74 

16    1.98 

1  4.61 

0  39  55.12 

33 

0  47  23.51 

24.04 

+  55  22.6 

1    26.0 

0.111 

+57.56 

+  3  31.79 

16    1.70 

1  4.53 

0  43  51.67 

Norm.— For  mean  time  interral  of  wmHiatBiTtrr  passing  meridian,  subtract  0M8  from  the  sidereal  interraL 
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FOR  WASHINGTON  MEAN  AND  APPARENT  NOON. 

Date. 

Apparent  Right 
Aacenakm. 

Apparent 
Declination. 

Hourly 
Motion. 

Equation 
of  Time 

for 

Apparent 

Voon. 

Semi- 
diameter 

at 
Anparent 

Noon. 

8!derea1 
Time  of 

Semid. 
Pasting 

Merid. 

Sidereal 
Time 

of 
Mean 
Noon. 

Mean  Noon. 

App. 
Noon. 

Keen  Noon. 

App. 
Noon. 

Right 
Aacen. 

Decli- 
nation. 

+57.78 

Apr.     1 

h    m    a 
0  43  44.91 

a 
45.49 

o      0     n 

+  4  42  18.5 

22.2 

0.106 

m     0 
+3  49.74 

16    1.98 

m     a 
1  4.51 

h  m     a 
0  39  55.19 

2 

0  47  23.51 

24.04 

5    5  22.6 

26.0 

0.1  II 

57.56 

3  31.79 

16    1.70 

1  4.53 

0  43  51.67 

3 

0  51    2.24 

2.73 

5  28  21.3 

24.4 

0.117 

57.33 

3  13.98 

16    1.42 

1  4.55 

0  47  48.22 

4 

05441.13 

41.58 

5  51  14.3 

17.1 

0.194 

57.07 

2  56.31 

IG    1.14 

1  4.58 

0  61  44.77 

5 

0  58  20.19 

20.60 

6  14    1.2 

3.7 

0.139 

56.81 

2  38.82 

16    0.86 

1  4.61 

0  55  41.33 

6 

1    1  59.44 

59.80 

+  6  36  41.6 

43.8 

0.140 

+56.54 

+2  21.52 

16    0.59 

1  4.64 

0  59  37.88 

7 

1    5  38.88 

39.19 

6  59  15.2 

17.1 

0.148 

56.94 

2  .4.43 

16    0.32 

1  4.67 

1    3  34.43 

8 

1    9  18.54 

18.81 

7  21  41.7 

43.3 

0.157 

55.94 

1  47.55 

16    0.05 

1  4.71 

1    7  30.98 

0 

1  12  58.43 

58.66 

7  44    0.6 

2.0 

9.167 

55.69 

1  30.88 

15  59.78 

1  4.74 

1  1127.54 

10 

1  16  38.56 

38.75 

8    6  11.7 

12.8 

0.177 

55.99 

1  14.46 

15  59.52 

1  4.78 

1  15  24.09 

11 

1  20  18.95 

19.10 

+  8  2814.5 

15.3 

0.1P9 

+54.94 

+0  58.31 

15  59.25 

1  4.82 

1  19  20.64 

12 

1  23  59.62 

59.73 

8  50    8.8 

9.4 

0.901 

54.58 

0  42.43 

15  58.99 

1  4.87 

1  23  17.19 

13 

1  27  40.58 

40.65 

9  1 1  54.2 

54.6 

0.914 

54.91 

0  26.83 

15  58.73 

1  4.91 

1  27  13.75 

14 

1  31  21.85 

21.88 

9  33  30.4 

30.6 

9.997 

53.81 

+0  1 1 .55 

15  58.47 

1  4.96 

1  31  10.30 

15 

1  35   3.45 

3.44 

9  54  57.1 

57.1 

9.941 

53.40 

-0    3.40 

15  58.20 

1  5.01 

1  35   6.85 

16 

1  38  45.40 

45.35 

+10  16  13.8 

13.6 

9.955 

+59.99 

-0  16.00 

15  57.94 

1  5.07 

1  39   3.40 

17 

1  42  27.72 

27.63 

10  37  20.3 

19.9 

9.971 

59.55 

0  32.23 

15  57.68 

1  5.12 

1  42  59.96 

18 

1  46  10.42 

10.29 

10  5816.3 

15.7 

9.988 

59.10 

0  46.08 

15  57.42 

1  5.18 

1  46  56.51 

19 

1  49  53.53 

53.36 

11  19    1.5 

0.7 

9.305 

61.64 

0  59.53 

15  57.16 

1  5.24 

1  50  53.07 

20 

1  53  37.05 

36.85 

11  39  35.6 

34.6 

9.393 

51.18 

1  12.56 

15  56.90 

1  5.30 

1  64  49.62 

21 

1  57  21.01 

20.78 

+1159  58.2 

67.0 

9.341 

+50.70 

-1  25.15 

15  56.64 

1  5.36 

1  58  46.17 

22 

2    1    5.43 

6.17 

12  20   9.0 

7.6 

9.300 

50.90 

1  37.29 

15  56.38 

1  6.43 

2   2  42.72 

23 

2    4  50.31 

50.02 

12  40    7.7 

6.2 

9.3W 

49.69 

1  4&9G 

15  56.12 

1  5.50 

2   6  39.28 

24 

2    8  35.67 

35.35 

12  59  54.1 

52.5 

9.401 

40.17 

2    0.15 

15  55.86 

1  5.57 

2  10  35.83 

25 

2  12  21.53 

21.19 

13  19  27.7 

26.0 

9.499 

48.64 

2  10.83 

15  55.61 

1  5.64 

2  14  32.38 

26 

2  16    7.91 

7.54 

+13  38  48.2 

46.4 

9.443 

+48.08 

-2  21.01 

15  55.36 

1  5.71 

2  18  28.93 

27 

2  19  54.80 

54.41 

13  67  55.4 

53.4 

9.465 

47.59 

2  39.68 

1555.11 

1  5.78 

2  22  25.49 

28 

2  23  42.21 

41.80 

14  1648.9 

46.8 

9.487 

46.94 

2  39.82 

15  54.86 

1  5.86 

2  26  22.04 

29 

2  27  30.16 

29.72 

14  35  28.4 

26.2 

9.509 

46.35 

2  48.43 

15  54.61 

1  6.93 

2  30  18.60 

30 

2  31  18.64 

18.18 

14  53  53.5 

51.3 

9.539 

45.74 

2  56.49 

15  54.37 

1  6.01 

2  34  15.16 

Maj     1 

2  35    7.67 

7.19 

+15  12    4.0 

1.7 

9.554 

+45.13 

-3    4.02 

15  54.13 

1  6.09 

2  38  11.71 

2 

2  38  57.24 

56.74 

15  29  69.6 

67.2 

9.577 

44.50 

3  11.00 

15  53.89 

1  6.17 

2  42   8.26 

3 

2  42  47.37 

46.85 

15  47  39.7 

37.3 

9.600 

43.85 

3  17.43 

15  53.66 

1  6.25 

2  46    4.81 

4 

2  46  38.05 

37.51 

16    5    4.3 

1.8 

9.693 

43.19 

3  23.30 

15  53.43 

1  6.33 

2  50    1.36 

5 

2  50  29.29 

28.73 

16  22  12.8 

10.3 

9.646 

49.59 

3  28.62 

15  53.21 

1  6.41 

2  53  57.92 

6 

2  54  21.08 

20.50 

+16  39    5.0 

2.5 

9.670 

+41.83 

-3  33.38 

15  52.99 

1  6.49 

2  57  54.47 

7 

2  58  13.42 

12.83 

16  55  40.6 

38.1 

9.693 

41.13 

3  37.59 

15  52.77 

1  6.57 

3    1  51.03 

8 

3    2   6.32 

5.72 

17  11  59.3 

56.8 

9.716 

40.49 

341.25 

15  52.56 

1  6.66 

3    5  47.58 

9 

3    5  59.78 

59.17 

17  27  60.8 

58.3 

9.739 

39.70 

3  44.35 

15  52.35 

1  6.74 

3   9  44.14 

10 

3    9  53.79 

53.17 

17  43  44.7 

42.2 

9.769 

38.96 

3  46.89 

15  52.14 

1  6.82 

3  13  40.69 

11 

3  13  48.36 

47.73 

+17  59  10.8 

8.3 

9.785 

+38.91 

-3  48.88 

15  51.94 

1  6.90 

3  17  37,25 

12 

3  17  43.48 

42.85 

18  14  18.7 

16.3 

9.808 

37.45 

3  50.32 

15  51.74 

1  6.99 

3  21  33.80 

13 

3  21  39.16 

38.53 

18  29    8.2 

5.8 

9.831 

36.67 

3  51.20 

15  51.64 

1  7.07 

3  25  30.36 

14 

3  25  35.40 

34.76 

18  43  39.0 

36.7 

9.855 

35.88 

3  51.52 

15  51.35 

1  7.15 

3  29  26.91 

15 

3  29  32.19 

31.55 

18  57  50.8 

48.6 

9.878 

35.08 

3  61.27 

15  51.15 

1  7.23 

3  33  23.47 

16 

3  33  29.54 

28.90 

+19  1143.4 

41.2 

9.909 

+34.98 

-3  50.47 

15  50.96 

1  7.32 

3  37  20.02 

17 

3  37  27.45 

26.81 

+  19  25  16.5 

14.3 

9.995 

+33.46 

-3  49.121  15  50.77 

1  7.40 

3  41  16.68 

Nor*.— .For 
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1 

1 

FOR  WASHINGTON  MEAN  AND  APPARENT  NOON. 

Date. 

Apparent  Right 
Ascension. 

Apparent 
Declination. 

Hourly 
Motion. 

Equation 
of  Time 

for 

Apparent 

Noon. 

Semi- 
diameter 

at 
Apparent 

Noon. 

! 

Sidereal 
Time  of 

Semid. 
Passing 

Mend. 

l 

Sidereal 
Time        j 
of          ! 
Mean 
Noon. 

Mean  Noon. 

App. 
Noon. 

Mean  Noon. 

App. 
Noon. 

Right 
Aseen. 

Decli- 
nation. 

May  17 

h    m     s 
3  37  27.45 

s 
26.81 

+19  2516.5 

14.3 

s 
9.095 

+33.46 

m     a 
-3  49.12 

15  50.77 

m    s 
1  7.40 

h   m     s 
3  41  16.58 

18 

3  41  25.91 

25.28 

19  38  29.8 

27.7 

9.948 

39.63 

3  47.21 

15  50.58 

1  7.48 

3  45  13.13  | 

19 

3  45  24.94 

24.31 

19  51  23.1 

21.1 

9.971 

31.79 

3  44.75 

15  50.39 

1  7.56 

3  49    9.69 

20 

3  49  24.52 

23.90 

20    3  56.1 

54.2 

9.994 

30.96 

3  41.73 

15  50.21 

1  7.63 

3  53    6.24 

21 

3  53  24.65 

24.04 

20  16    8.6 

6.7 

10.017 

30.09 

3  38.16 

16  50.03 

1  7.71 

3  57    2.80 

22 

3  57  25.32 

24.72 

+20  27  60.4 

58.6 

10.039 

+99.93 

-3  34.05 

15  49.85 

1  7.78 

4    0  59.35 

1          23 

4    1  26.53 

25.94 

20  39  31.3 

29.6 

10.089 

98.36 

3  29.39 

15  49.67 

1  7.85 

4    4  55.91 

!           * 

4    5  28.28 

27.70 

20  50  40.9 

39.3 

10.084 

97.46 

3  24.19 

15  49.50 

1  7.92 

4    8  52.47 

i 

25 

4    9  30.55 

29.98 

21    1  29.0 

27.5 

10.106 

96.66 

3  18.48 

15  49.34 

1  8.00 

4  12  49.03 

26 

4  13  33.33 

32.78 

21  1 1  55.5 

54.1 

10.196 

96.65 

3  12.25 

15  49.18 

1  8.06 

4  16  45.58 

27 

4  17  36.62 

36.09 

+21  21  60.1 

58.8 

10.147 

+94.74 

-3    5.53 

15  49.02 

1  8.13 

4  20  42.14 

28 

4  21  40.40 

39.90 

21  31  42.7 

41.5 

10.167 

93.89 

2  58.31 

15  48.86 

1  8.19 

4  24  38.69 

29 

4  25  44.64 

44.16 

21  41    3.0 

1.9 

10.186 

89.88 

2  50.62 

16  48.71 

1  8.25 

4  28  35.25  j 

30 

4  29  49.34 

4887 

21  49  60.8 

59.8 

10.906 

91.94 

2  42.47 

15  48.56 

1  8.31 

4  32  31.80' 

31 

4  33  54.48 

54.04 

21  58  35.8 

34.9 

10.993 

90.99 

2  33.89 

15  48.41 

1  8.37 

4  36  28.36  | 

June    1 

4  37  60.04 

59.63 

+22   6  47.9 

47.1 

10.939 

+90.03 

-2  24.88 

15  48.27 

1  8.43 

4  40  24.92 

2 

4  42   5.99 

6.61 

22  14  37.0 

36.3 

10.956 

19.06 

2  15.49 

15  48.14 

1  8.48 

4  44  21.48 

3 

4  46  12.32 

11.97 

22  22   2.9 

2.3 

10.971 

18.09 

2    5.73 

15  48.01 

1  8.54 

4  48  18.03  | 

4 

4  50  19.00 

18.68 

22  29   5.3 

4.7 

10.966 

17.11 

1  55.60 

15  47.89 

1  8.59 

4  52  14.59 

6 

4  54  26.02 

25.73 

22  35  44.1 

43.6 

10,999 

16.19 

1  45.13 

15  47.78 

1  8.64 

45611.14 

6 

4  58  33.35 

33.09 

+22  4 1  59.2 

58.8 

10.319 

+15.13 

-1  34.36 

15  47.67 

1  8.69 

5    0    7.70 

7 

5    2  40.97 

40.74 

22  47  50.4 

50.1 

10.393 

14.14 

1  23.30 

15  47.56 

I  8.73 

5    4    4.26 1 

8 

5    6  48.85 

48.65 

22  53  17.6 

17.4 

10.334 

13.U 

I  11.97 

15  47.46 

1  8.77 

5    8    0.82 

9 

5  10  56.97 

66.80 

22  58  20.7 

20.5 

10.344 

19.13 

1    0.40 

15  47.36 

1  8.80 

5  1 1  57.37 

10 

5  15    5  32 

5.18 

23    2  59.5 

59.4 

10.363 

11.19 

0  48.61 

15  47.27 

1  8.83 

5  15  53.931 

11 

5  19  13.87 

13.77 

+23    7  14.0 

13.9 

10.360 

+10.10 

-0  36.62 

15  47.18 

1  8.86 

5  19  50.48  | 

1           12 

6  23  22.61 

22.54 

23  11    4.0 

4.0 

10.367 

9.08 

0  24.44 

15  47.09 

1  8.88 

5  23  47.04  j 

13 

5  27  31.50 

31.47 

23  14  29.6 

29.5 

10.373 

8.08 

-0  12.10 

15  47.01 

I  8.90 

5  27  43.60 

14 

5  31  40.55 

40.55 

23  17  30.4 

30.4 

10.379 

7.03 

+0    0.38 

15  46.93 

1  8.92 

5  31  40.16 

15 

5  35  49.71 

49.75 

23  20    6.7 

6.7 

10.384 

6.00 

0  13.00 

15  46.86 

1  8.93 

5  35  36.71 

16 

5  39  58.98 

59.05 

+23  22  18.3 

18.3 

10.388 

+  4.97 

+0  25.73 

15  46.79' 

1  8.95 

5  39  33.27 

17 

5  44    8.34 

8.44 

23  24    5.1 

5.1 

10.391 

3.94 

0  38.54 

15  46.72 

1  8.96 

5  43  29.82 

i           18 

5  48  17.76 

17.90 

23  25  27.2 

27.2 

10.393 

9.91 

0  51.40 

15  46.65 

1  8.97 

5  47  26.38 

|           19 

5  52  27.23 

27.41 

23  26  24.5 

24.5 

10.395 

1.87 

1    4.31 

15  46.59 

1  8.98 

5  51  22.94 

I           » 

5  56  36.72 

36.94 

23  26  57.0 

57.0 

10.396 

+  0.84 

1  17.24 

15  46.53 

1  o.Ho 

5  55  19.50 

21 

6    0  46.23 

46.49 

+23  27    4.7 

-4.7 

10.396 

-  0.90 

+  1  30.19 

15  46.47 

1  8.98 

5  59  16.05 

22 

6    4  55.72 

56.02 

23  26  47.6 

47.5 

10.896 

1.93 

1  43.13 

15  46.42 

1  8.98 

6    3  12.61 

23 

6    9    5.17 

5.51 

23  26    5.6 

5.5 

10.393 

9.96 

1  56.02 

15  46.37 

I  8.97 

6    7    9.17 

24 

6  13  14.57 

14.95 

23  24  58.9 

58.8 

10.390 

3.99 

2    8.85 

15  46.32 

1  8.96 

6  11    5.73 

25 

6  17  23.89 

24.30 

23  23  27.6 

27.4 

10  386 

4.39 

2  21.62 

15  46.28 

1  8.94 

6  15    2.28 

26 

6  21  33.10 

33.55 

+23  21  31.6 

31.4 

10.381 

-6.34 

+2  34.28 

15  46.24 

1  8.92 

6  18  53.84 

27 

6  25  42.17 

42.66 

23  19  11.0 

10.7 

10.376 

6.36 

2  46.80 

15  46.21 

1  8.89 

6  22  55.39 

28 

6  29  51.09 

51  61 

23  16  25.7 

25.4 

10.369 

7.38 

2  59.16 

15  46.19 

1  8.86 

6  26  51.95 

29 

6  33  59.83 

60.38 

23  13  16.0 

15.6 

10.360 

8.40 

3  11.35 

1546.17 

1  8.83 

6  30  48.51 

30 

G38    8.36 

8.95 

23    9  41.9 

41.4 

10.351 

9.49 

3  23.33 

15  46.16 

1  8.80 

6  34  45.07 

31 

6  42  16.66 

17.28 

+23    5  43.5 

42.9 

10340 

-10.43 

+3  35.07 

15  46.15 

1  8.77 

63841.62 

32 

6  46  24.70 

25.35 

+23    1  20.8 

20.1 

10.398 

-11.44 

+3  46.55 

15  46.14 

1  8.73 

6  42  38.18 

NonL-For  mean  time  interval  of  semidiameter  passing  meridian,  subtract  0U9  from  the  sidereal  interval. 
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FOE  WASHINGTON  MEAN  AND  APPARENT. NOON. 

Dote. 

i 

Apparent  Right 
Ascension. 

Apparent 
Declination. 

Hourly 
Motion. 

Equation 
of  Time 

for 

Apparent 

Noon. 

Semi- 
diameter 

at 
Apparent 

Noon. 

Sidereal 

Time  of 

Semid. 

Passing 

Merid. 

i 

Sidereal      < 

Time        i 

of           j 

Mean 

Noon.       { 

Mean  Noon. 

App. 
Noon. 

Mean  Noon. 

App. 
Noon. 

Right 
Aaoen. 

Decli- 
nation. 

July    1 

h    m     s      ;       a 
6  42  16.66     17.28 

O          /         /» 

+23    5  43.5 

42.9 

8 
10.940 

-10.43 

m     a 
+3  35.07 

15  46.15 

m     s 
1  8.77 

h   m     a 
6  38  41.62 

2 

6  46  24.701  25.35 

23    1  20.8 

20.1 

10.388 

11.44 

3  46.55 

15  46.14 

1  8.73 

6  42  38.18 

3 

6  50  32.45     33.13 

22  56  34.1 

33.3 

10.316 

19.44 

3  57.74 

15  46.14 

1  8.69 

6  46  34.73 

4 

6  54  39.89 

40.60 

22  51  23.4 

22.5 

10.303       13.44 

4    8.62 

15  46.15 

1  8.65 

6  50  31.29 

5 

6  58  47.00 

47.74 

22  45  48.8 

47.8 

10.989 1     14.43 

i 

4  19.18 

15  46.16 

1  8.61 

6  54  27.85 

6 

7    2  53.75 

54.52 

+22  39  50.5 

49.4 

I 
10.874    -15.49 

+4  29.38 

15  46.18 

1  8.56 

6  58  24.41 

7 

7    7    0.12 

0.92 

22  33  28.7 

27.4 

10  957 

16.39 

4  39.20 

15  46.21 

1  8.51 

7    2  20.96 

8 

7  11    6.09 

6.91 

22  26  43.4 

42.0 

10.940 

17.36 

4  48.61 

15  46.24 

1  8.46 

7    6  17.52 

9 

7  15  11.64 

12.48 

22  19  34.9 

33.4 

10.999 

18.33 

4  57.59 

15  46.27 

1  8.40 

7  10  14.08 

10 

7  19  16.76 

17.62 

22  12    3.3 

1.7 

10.904 

19.99 

5    6.15 

15  46.31 

1  8.34 

7  14  10.64 

i 

11 

7  23  21.43 

22.31 

+22   4    8.8 

7.1 

10.185 

-90.94 

+5  14.27 

15  46.35 

1  8.28 

7  18    7.19 

12 

7  27  25.64 

26.54 

21  55  51.6 

49.7 

10.185 

91.18 

5  21.92 

15  46.39 

1  8.22 

7  22    3.75 

!           13 

i 

7  31  29.37 

30.29 

2147  11.8 

9.7 

10.145 

99.11 

5  29.09 

15  46.44 

1  8.15 

7  26    0.31 

14 

7  35  32.61 

33.55 

21  38    9.6 

7.4 

10.195 

93.04 

5  35.77 

15  46.49 

1  8.08 

7  29  56.87 

15 

7  39  35.35 

36.31 

21  28  45.3 

43.0 

10.104 

93.96 

5  41.95 

15  46.55 

1  8.01 

7  33  53.42 

16 

7  43  37.59 

38.56 

+21  18  59.1 

56.7 

10.089 

-4M.87 

+5  47.63 

15  46.61 

1  7.94 

7  37  49.98 

17 

7  47  39.31 

40.29 

21    8  51.2 

48.6 

10.080 

95.77 

5  52.60 

15  46.67 

1  7.86 

7  41  46.53 

18 

7  51  40.51 

41.50 

20  58  21.7 

19.0 

10.038 

96.66 

5  57.44 

15  46.73 

I  7.78 

7  45  43.09 

19 

75541.18 

42.18 

20  47  30.9 

28.1 

10.016 

97.54 

6    1.55 

15  46.80 

1  7.70 

7  49  39.64 

20 

75941.31 

42.32 

20  36  19.1 

16.2 

9.994 

98.41 

6    5.13 

15  46.88 

1  T.62 

7  53  36.20 

21 

8    3  40.91 

41.93 

+20  24  46.5 

43.5 

9.971 

-99.98 

+6    8.17 

15  46.96 

1  7.54 

7  57  32.75 

!           W 

8    7  39.96 

40.99 

20  12  53.3 

50.2 

9.948 

30.13 

6  10.66 

15  47.04 

1  7.46 

8    1  29.31 

23 

8  1 1  38.45 

'  39.48 

20    0  39.7 

36.5 

9.995 

30.96 

6  12.60 

15  47.12 

1  7.38 

8    5  25.86 

!           24 

8  15  36.38 

37.41 

19  48   6.1 

2.8 

9.909 

31.81 

6  13.98 

15  47.21 

1  7.30 

8    9  22.42 

J           25 

8  19  33.75 

34.78 

19  35  12.6 

9.2 

9.879 

39.63 

6  14.79 

15  47.30 

1  7.21 

8  13  18.97 

26 

8  23  30.55 

31.58 

+19  2159.6 

56.1 

9.855 

-33.44 

+6  15.02 

15  47.39 

1  7.13 

8  17  15.53 

27 

8  27  26.76 

27.78 

19    8  27.3 

23.7 

9.831 

34.93 

6  14.68 

15  47.49 

1  7.04 

8  21  12.08 

28 

8  31  22.39 

23.40 

18  54  36.0 

32.3 

9.806 

35.09 

6  13.75 

15  47.60 

1  6.96 

8  25    8.64 

29 

8  35  17.43 

18.44 

18  40  25.9 

22.2 

9.781 

35.80 

6  12.24 

15  47.71 

1  6.87 

8  29    5.19 

30 

8  39  11.87 

12.87 

18  25  57.4 

53.6 

9.756 

36.57 

6  10.12 

15  47.83 

1  6.79 

8  33    1.75 

31 

8  43    5.71 

6.70 

+18  11  10.8 

7.0 

9.731 

-37.31 

+6    7.39 

15  47.95 

1  6.70 

8  36  58.31  1 

J  Aug.    1 

8  46  58.94 

59.92 

17  56    6.3 

2.4 

9.706 

38.05 

6    4.06 

15  48.08 

1  6.62 

8  40  54.86 

2 

8  50  51.56 

52.53 

17  40  44.3 

40.4 

9.680 

38.78 

6    0.13 

15  48.21 

1  6.53 

8  44  51.41 

3 

8  54  43.57 

44.52 

17  25    5.0 

1.1 

9.655 

39.49 

5  55.58 

15  48.35 

I  6.44 

8  48  47.97  i 

|             4 

8  58  34.96 

35.90 

17    9    8.8 

4.9 

9.699 

40.18 

5  50.41 

15  48.49 

1  6.35 

8  52  44.52 

5 

9    2  25.73 

26.65 

+16  52  55.9 

52.0 

9.604 

-40.87 

+5  44.63 

15  48.64 

1  6.26 

8  56  41.08 

6 

9    6  15.89 

16.79 

16  36  26.6 

22.7 

9.578 

41.55 

5  38.24 

15  48.79 

1  6.18 

9    0  37.63 

7 

9  10    5.45 

6.33 

16  19  41.3 

37.4 

9.553 

49.99 

5  31.24 

15  48.94 

1  6.09 

9    4  34.19 

8 

9  13  54.40 

55.26 

16   2  40.3 

36.5 

9.598 

49.86 

5  23.63 

15  49.10 

1  6.01 

9    8  30.74 

9 

917  42.75 

43.59 

15  46  23.8 

20.0 

9.503 

43.50 

5  15.42 

15  49.26 

1  5.92 

9  12  27.30 

10 

9  21  30.50 

31.31 

+15  27  52.2 

48.5 

9.478 

-44.19 

+5    6.62 

15  49.43 

1  5.84 

9  16  23.85 

11 

9  25  17.67 

18.45 

15  10    5.8 

2.1 

9.454 

44.74 

4  57.24 

15  49.60 

1  5.76 

9  20  20.41 

12 

9  29    4.27 

5.02 

14  52    4.9 

1.3 

9.430 

45.33 

4  47.28 

15  49.77 

1  5.68 

9  24  16.96! 

13 

9  32  50.31 

51.03 

14  33  49.7 

46.2 

9.407 

45.99 

4  36.76 

15  49.94 

1  5.60 

9  28  13.52 

14 

9  36  35.79 

36.48 

14  15  20.6 

17.2 

9.384 

46.50 

4  25.69 

15  50.12 

1  5.52 

9  32  10.07 

15 

9  40  20.74 

21.40 

+13  56  37.9 

34.6 

9.369 

-47.05 

+4  14.08 

15  50.30 

1  5.44 

9  36    6.63 

16 

9  44    5.17 

5.80 

+13  37  41.9 

38.7 

9.341 

-47.60 

+4    1.96 

15  50.48 

1  5.37 

9  40    3.18 

Notb.—  For  mean  time  interval  of  aemidiameter  pasting  meridian,  subtract  0*.19  from  the  sidereal  interval. 
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FOR  WASHINGTON  MEAN  AND  APPARENT  NOON. 

Date. 

• 

Apparent  Right 
Ascension. 

Apparent 
Declination. 

Hourly 
Mptlop- 

Sanation 
of  Time 

for 

Apparent 

Noon. 

Seml- 

dlameter 

at 

.noon. 

Sidereal 

Time  of 

Semid. 

Passing 

Mend: 

Sidereal 
Thne 

of 
Mean 
Noon. 

Mean  Noon. 

App. 
Noon. 

Mean  Noon. 

App. 
Noon. 

Rigfat 
Aacen. 

Decli- 
nation. 

Aug.  16 

h    m     • 
9  44    5.17 

s 
5.80 

O        $       II 

+13  37  41.9 

38.7 

8 

0.341 

-47.60 

m     a 
+  4    1.96 

15  50.48 

m    a 
1  5.37 

h   m     s 
9  40    3.18 

17 

9  47  49.09 

49.69 

13  18  32.8 

29.7 

9.399 

48.14 

3  49.33 

15  50.66 

1  5.29 

9  43  59.73 

18 

9  51  32.51 

33.07 

12  59  11.0 

8.0 

9.999 

48.67 

3  36.20 

15  50.85 

1  5.22 

9  47  56.28 

19 

9  55  15.45 

15.97 

12  39  36.8 

33.9 

9.979 

49.17 

3  22.59 

15  51.04 

1  5.14 

9  51  52.84 

20 

9  58  57.93 

58.41 

12  19  50.5 

47.8 

9.961 

49.67 

3   8.51 

15  51.22 

1  5.07 

9  55  49.39 

21 

10    2  39.96 

40.41 

41159  52.4 

49.9 

9.949 

-50.16 

+  2  53.98 

15  51.41 

1  5.00 

9  59  45.96 

22 

10    6  21.55 

21.96 

1 1  39  42.8 

40.5 

9.994 

50.63 

2  39.02 

15  51.61 

1  4.94 

10    3  42.50 

23 

10  10    2.71 

3.08 

11  19  22.0 

19.9 

9.906 

51.08 

2  23.63 

15  61.81 

1  4.88 

10    7  39.05 

24 

10  13  43.46 

43.79 

10  58  50.4 

48.5 

9.190 

51.53 

2   7.83 

15  62.01 

1  4.82 

10  11  35.60 

25 

10  17  23.81 

24.10 

10  38    8.3 

6.6 

9.174 

51.97 

151.63 

15  52.21 

I  4.76 

10  15  32.16 

26 

10  21    3.77 

4.02 

+10  17  15.9 

14.4 

9.158 

-69.39 

+  135.04 

15  52.42 

1  4.70 

10  19  28.71 

27 

10  24  43.36 

43.56 

9  56  13.7 

12.4 

9.149 

59.79 

1  18.08 

15  52.64 

1  4.64 

10  S3  25.26 

28 

10  28  22.58 

22.73 

9  35    2.0 

1.0 

9.197 

63.18 

1    0.75 

15  52.86 

1  4.59 

10  27  21.81 

29 

10  32    1.45 

1.55 

9  13  41.1 

40.3 

9.119 

53.58 

0  43.08 

15  53.08 

1  4.54 

10  31  18.37 

30 

10  35  39.98 

40.04 

8  52  11.3 

10.8 

9.099 

53.91 

0  25.07 

15  53.31 

1  4.49 

10  35  14.92 

31 

10  39  18.18 

18.20 

+  8  30  32.9 

32.7 

9.085 

-64.96 

+  0   6.72 

15  53.54 

1  4.44 

10  39  11.47 

Sept.   ] 

10  42  56.07 

56.04 

8   8  46.4 

46.4 

9.079 

64.60 

-  0  11.95 

15  53.77 

1  4.40 

10  43    8.02 

2 

10  46  33.66 

33.59 

7  46  62.0 

52.3 

9.080 

64.93 

0  30.92 

15  54.01 

1  4.36 

10  47    4.58 

3 

10  50  10.95 

10.83 

7  24  50.1 

50.8 

9.049 

55JB 

0  50.17 

15  54.25 

1  4.32 

10  61     1.13 

4 

10  53  47.98 

47.81 

7    241.0 

42.1 

9.038 

65.69 

1    9.69 

15  54.49 

1  4.28 

10  54  57.68 

5 

10  57  24.75 

24.53 

+  6  40  25.2 

26.6 

9.097 

-65.80 

-  1  29.47 

15  54.73 

1  4.24 

10  58  54.23 

6 

11    1    1.28 

1.01 

6  18   2.8 

4.5 

9.017 

68.06 

1  49.48 

15  54.98 

1  4.21 

11    2  50.79 

7 

11    4  37.59 

37.27 

5  55  34.2 

36.2 

9.008 

68.31 

2   9.72 

15  55.23 

1  4.18 

11    6  47.34 

8 

11    8  13.71 

13.33 

5  32  59.8 

62.1 

9.001 

56.55 

2  30.15 

15  55.48 

1  4.16 

11  10  43.89 

9 

11  1149.64 

49.22 

5  10  19.8 

22.5 

8.994 

68.77 

2  50.76 

15  55.73 

1  4.14 

1 1  14  40.44 

10 

11  15  25.41 

24.94 

+  4  47  34.6 

37.6 

8.968 

-56.98 

-  311.54 

15  55.99 

1  4.12 

11  18  37.00 

11 

11  19    1.05 

0.53 

4  24  44.5 

47.9 

8.989 

57.18 

3  32.45 

15  56.25 

1  4.11 

1 1  22  33.55 

12 

1122  36.58 

36.00 

4    149.9 

53.6 

8.977 

67.37 

3  53.47 

15  56.51 

1  4.09 

1126  30.10 

13 

1126  12.01 

11.38 

3  38  51.0 

55.1 

8.975 

67.53 

4  14.58 

15  66.77 

1  4.08 

1 1  30  26.65 

14 

11  29  47.37 

46.69 

3  15  48.1 

52.6 

8.973 

57.69 

4  35.76 

15  57.02 

1  4.07 

1134  23.20 

15 

1 1  33  22.70 

21.97 

+  2  52  41.6 

46.4 

8.979 

-57.84 

-  4  66.99 

15  57.28 

1  4.07 

1138  19.75 

16 

11  36  58.01 

57.23 

2  29  31.8 

36.9 

8.979 

67.97 

518.23 

15  57.54 

1  4.06 

1142  16.31 

17 

11  40  33.31 

32.47 

2   6  19.0 

24.5 

8.979 

58.08 

5  39.47 

15  57.80 

1  4.06 

1 1  46  12.86 

18 

1144    8.65 

7.76 

143    3.5 

9.3 

8.973 

58.19 

6   0.68 

15  58.06 

I  4.06 

1 1  50    9.41 

19 

1147  44.03 

43.09 

1  19  45.6 

51.8 

8.976 

58.99 

6  21.84 

15  58.32 

1  4.06 

1 1  54    5.96 

20 

1151  19.48 

18.49 

+  0  56  25.7 

32.2 

8.979 

-58.36 

-  6  42.94 

15  58.58 

1  4.07 

1 1  58    2.51 

21 

1154  55.02 

53.97 

0  33    4.1 

11.0 

8.983 

58.43 

7    3.95 

15  58.84 

1  4.08 

12    1  59.06 

22 

1158  30.67 

29.57 

+  0   9  41.2 

48.4 

8.988 

58.48 

7  24.85 

15  59.10 

1  4.09 

12    5  55.62 

23 

12   2   6.45 

5.29 

-  0  13  42.8 

35.2 

8.994 

58.51 

7  45.61 

15  59.37 

1  4.11 

12    9  52.17 

24 

12   5  42.38 

41.17 

0  36  67.5 

59.6 

9.000 

58.53 

8   6.23 

15  59.63 

14.14 

12  13  48.72 

25 

12   918.48 

17.21 

-  1    0  32.5 

24.2 

9.008 

-58.54 

-8  26.68 

15  59.90 

1  4.17 

12  17  45.27 

26 

12  12  54.76 

53.44 

1  23  57.4 

48.8 

9.016 

58.53 

8  46.95 

16    0.17 

1  4.20 

12  21  41.83 

27 

1216  31.24 

29.86 

147  21.9 

12.9 

9.095 

58.50 

9    7.02 

16    0.44 

1  4.23 

12  25  38.38 

28 

12  20    7.94 

6.51 

2  10  45.7 

36.4 

9.034 

58.48 

9  26.86 

16   0.71 

1  4.26 

12  29  34.93 

29 

12  23  44.88 

43.40 

2  33  68.3 

58.7 

9.044 

58.41 

9  46.47 

16   0.99 

1  4.30 

12  33  31.48 

30 

12  27  22.07 

20.54 

-  2  57  29.4 

19.5 

9.055 

-58.33 

-10   5.83 

16    1.27 

1  4.34 

12  37  28.03 

31 

12  30  59.52 

57.94 

-  3  20  48.6 

38.4 

9.067 

-58.95 

-10  24.93 

16    1.55 

1  4.38 

12  4124.58 

— Jl 

Notbv—Fot  mean  time  interral  of  eemidiameter  passing  meridian,  subtract  0M8  from  the  sidereal  interval. 
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1 

FOR  WASHINGTON  MEAN  AND  APPARENT  NOON. 

1 

Date. 

Apparent  Right 
Ascension. 

Apparent 
Declination. 

Hourly 
Motion. 

Equation 
of  Time 

for 

Apparent 

Noon. 

Semi- 
diameter 

at 
Apparent 

Noon. 

Sidereal 

Time  of 

Semid. 

Passing 

Merid. 

8idereal 
Time 

of 
Mean 
Noon. 

Mean  Noon. 

App. 
Noon. 

Mean  Noon. 

App. 
Noon. 

Bight 
Asoen. 

Deoli. 
nation. 

Oct.      1 

h    m     a 
12  30  59.52 

• 
67.94 

O         t       It 

-  3  20  48.6 

38.4 

• 
9.067 

-58.95 

m     • 
-10  24.93 

16    1.55 

m     s 
1  4.38 

h  m     a 
12  41  24.58 

2 

12  34  37.25 

35.62 

3  43  65.6 

55.2 

9.079 

58.15 

10  43.75 

16    1.83 

1  4.42 

12  4521.14 

3 

12  38  15.29 

13.62 

4    7  20.0 

9.4 

9.009 

58.03 

11    2.26 

16   2.12 

1  4.47 

12  49  17.69 

4 

12  4153.65 

51.93 

4  30  31.3 

20.4 

9.106 

57.90 

1 1  20.45 

16   2.41 

1  4.52 

12  53  14.24 

5 

12  45  32.35 

30.58 

4  53  39.3 

28.2 

9.1S0 

57.76 

11  38.30 

16   2.69 

1  4.57 

12  57  10.79 

6 

1249  11.41 

9.59 

-  5  16  43.6 

32.2 

9.135 

-57.60 

-1 1  55.80 

16   2.97 

1  4.63 

13    1    7.35 

7 

12  52  50.85 

48.96 

5  39  43.7 

32.1 

9.159 

67.43 

12  12.91 

16   3.25 

1  4.69 

13    5    3.90 

8 

12  56  30.69 

28.77 

6   2  39.4 

27.5 

9.109 

57.93 

12  29.62 

16   3.53 

1  4.75 

13    9    0.45 

9 

13    0  10.96 

9.00 

6  25  30.3 

18.2 

9.187 

57.01 

12  45.91 

16    3.81 

1  4.82 

13  12  57.00 

10 

13    3  51.67 

49.66 

6  48  16.0 

3.7 

9.906 

56.79 

13    1.75 

16   4.09 

1  4.89 

13  16  53.55 

11 

13    7  32.84 

30.79 

-  7  10  56.1 

43.6 

9.996 

-66.55 

-13  17.12 

16   4.37 

1  4.96 

13  20  50.10 

12 

13  11  14.50 

12.41 

7  33  30.3 

17.6 

9.948 

56.99 

13  32.02 

16    4.65 

1  5.04 

13  24  46.66 

13 

13  14  56.68 

54.55 

7  55  58.3 

45.5 

9.970 

56.03 

13  46.40 

16    4.92 

1  5.12 

13  28  43.21 

14 

13  18  39.39 

37.22 

8  18  19.7 

6.7 

9.998 

55.75 

14    0.24 

16    5.20 

1  5.20 

13  32  39.76 

15 

13  22  22.65 

20.44 

8  40  34.1 

21.0 

9.315 

55.45 

14  13.53 

16    5.47 

1  5.28 

13  36  36.31 

16 

13  26   6.50 

4.25 

-  9   2-41.1 

27.9 

9.339 

-65.14 

-14  26.24 

16    5.74 

1  5.36 

13  40  32.87 

17 

13  29  50.94 

48.65 

9  24  40.4 

27.1 

9.365 

54.81 

14  38.36 

16   6.01 

1  5.45 

13  44  29.42 

18 

13  33  36.00 

33.67 

9  46  31.6 

18.2 

9.991 

64.45 

14  49.86 

16   6.28 

1  5.54 

13  48  25.98 

19 

13  37  21.70 

19.33 

10   814.3 

0.8 

9.418 

64.09 

15   0.72 

16   6.54 

1  5.63 

13  52  22.53 

20 

13  41    8.05 

5.65 

10  29  48.2 

34.6 

9.445 

53.79 

15  10.93 

16   6.80 

1  5.72 

13  56  19.08 

21 

13  44  55.07 

52.64 

-10  50  72.9 

59.3 

9.473 

-53.33 

-15  20.47 

16   7.06 

1  5.82 

14    0  15.63 

22 

13  48  42.77 

40.31 

11  12  27.9 

14.2 

9.509 

59.99 

15  29.33 

16   7.32 

1  5.92 

14    4  12.19 

1          23 

13  52  31.17 

28.68 

1 1  33  32.9 

19.2 

9.531 

59.50 

15  37.48 

16   7.58 

1  6.02 

14    8   8.74 

24 

13  56  20.28 

17.77 

1154  27.5 

13.8 

9.561 

59.05 

15  44.92 

16    7.84 

1  6.12 

14  12    5.29 

25 

14    0  10.12 

7.59 

1214  71.2 

57.6 

9.599 

51.59 

15  51.65 

16   8.10 

1  6.22 

14  16    1.84 

26 

14    3  60.69 

58.13 

-12  35  43.7 

30.1 

9.683 

-51.11 

-15  57.65 

16   8.36 

1  6.32 

14  19  58.40 

27 

14    7  51.99 

49.41 

12  55  64.5 

51.0 

9.654 

50.61 

16   2.91 

16   8.62 

1  6.43 

14  23  54.95 

28 

14  11  44.05 

41.45 

13  15  73.2 

69.8 

9.685 

50.10 

16   7.41 

16    8.87 

1  6.54 

14  27  51.51 

29 

14  15  36.87 

34.25 

13  35  69.4 

56.1 

9.717 

49.58 

16  11.15 

16    9.12 

1  6.65 

14  31  48.06 

30 

14  19  30.45 

27.81 

13  55  52.6 

39.4 

9.749 

49.09 

16  14.12 

16   9.38 

1  6.76 

14  35  44.61 

31 

14  23  24.80 

22.15 

-14  15  22.5 

9.4 

9.781 

-48.46 

-16  16.34 

16   9.63 

1  6.87 

14  39  41.16 

Nov.     1 

14  27  19.93 

17.27 

14  34  38.6 

25.6 

9.814 

47.88 

16  17.78 

16   9.89 

1  6.99 

14  43  37.72 

2 

14  31  15.85 

13.18 

14  53  40.4 

27.6 

9.847 

47.97 

16  18.42 

16  10.14 

1  7.11 

14  47  34.27 

3 

14  35  12.56 

9.88 

15  12  27.6 

15.0 

9.880 

46.66 

16  18.27 

16  10.39 

1  7.23 

14  51  30.83 

4 

14  39  10.07 

7.38 

15  30  59.8 

47.3 

9.913 

46.03 

16  17.33 

16  10.64 

1  7.35 

14  55  27.38 

5 

14  43   8.38 

5.68 

-15  49  16.6 

4.3 

9.946 

-45.37 

-16  15.59 

16  10.89 

1  7.47 

14  59  23.94 

6 

14  47    7.51 

4.81 

16    7  17.5 

5.4 

9.960 

44.70 

16  13.03 

16  11.13 

1  7.58 

15   3  20.49 

7 

14  51    7.46 

4.76 

16  24  62.1 

50.2 

10.015 

44.01 

16   9.64 

1611.37 

I  7.70 

15   7  17.05 

8 

14  55    8.23 

5.53 

16  42  30.0 

18.4 

10.050 

43.31 

16   5.43 

16  11.61 

1  7.82 

15  11  13.60 

9 

14  59    9.84 

7.14 

16  59  40.9 

29.5 

10.065 

49.60 

16   0.39 

1611.84 

1  7.94 

15  15  10.16 

10 

15   3  12.28 

9.59 

-17  16  34.4 

23.4 

10.190 

-41.86 

-15  54.51 

16  12.06 

I  8.05 

1519    6.71 

11 

15   7  15.57 

12.89 

17  32  70.1 

59.4 

10.155 

41.11 

15  47.79 

16  12.29 

1  6.17 

15  23    3.27 

12 

15  11  19.72 

17.05 

17  49  27.5 

17.1 

10.191 

40.35 

15  40.20 

16  12.50 

1  8.29 

15  26  59.82 

13 

15  15  24.72 

22.06 

18   5  26.4 

16.3 

10.997 

39.56 

15  31.75 

16  12.71 

1  8.41 

15  30  56.38 

14 

15  19  30.57 

27.93 

18  20  66.3 

56.5 

10.963 

38.76 

15  22.46 

16  12.92 

1  8.53 

15  34  52.93 

15 

15  23  37.27 

34.65 

-18  36  26.9 

17.4 

10.999 

-37.95 

-15  12.32 

1613.13 

1  8.65 

15  38  49.49 

16 

15  27  44.84 

42.24 

-18  51  27.7 

18.5 

10.334 

-37.19 

-15    1.31 

16  13.34 

1  8.77 

15  42  46.04 

Note.— For  mean  time  interval  of  aemidiameter  pasting  meridian,  subtract  0M8  from  the  sidereal  interval. 
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SOLAR  EPHEMERIS,   1886. 


FOR  WASHINGTON  MEAN  AND  APPARENT  NOON. 

i 

Date. 

Apparent  Right 
Ascension. 

Apparent 
Declination. 

Hourly 
Motion. 

Equation 
of  Time 

.   for 
Apparent 

Noon. 

Semi- 
diameter 

at 
Apparent 

Noon. 

Sidereal 
Time  of 

Seraid. 
Passing 

Merid. 

1 
Sidereal    i 
Time 

of        ! 
Mean 
Noon,      i 

i 

Mean  Noon. 

App. 
boon. 

Mean  Noon. 

App. 
Noon. 

Right 
A  seen. 

Decli- 
nation. 

i 

jNov.  16 

h    m     s 
15  87  44.84 

8 

48.84 

O         /         // 

-18  51  87.7 

18.5 

8 

10  334 

-37.19 

m     s 
-15    1.31 

16  13.34 

m    a 
1    8.77 

h   m    • 
15  48  46.04 

17 

15  31  53.87 

50.70 

19    5  68.4 

59.5 

10.309 

36.97 

14  49.45 

16  13.54 

1      O.OO 

15  46  48.60 

18 

15  36    8.54 

0.01 

19  80  88.7 

80.1 

10.404 

35.41 

14  36.75 

16  13.73 

1    8.99 

15  50  39.15 

19 

15  40  18.65 

10.15 

19  34  88.8 

19.9 

10.430 

34.54 

14  83.80 

16  13.98 

1    9.11 

15  54  35.71 

80 

15  44  83.60 

81.13 

19  47  66.4 

58.5 

10.473 

33.64 

14    8.81 

16  14.11 

1    9.88 

15  58  38.% 

I           81 

15  48  35.38 

38.95 

-80    1  83.0 

15.4 

10.507 

-39.74 

— I«J  «kS.o9 

16  14.30 

1    9.33 

16    8  88.62 

88 

15  58  47.98 

45.59 

80  14  17.7 

10.5 

10.541 

31.89 

13  37.56 

16  14.48 

1    9.44 

16    6  85.:57 

83 

15  56  61.37 

59.08 

80  86  50.1 

43.8 

10.574 

30.88 

13  80.78 

16  14.66 

1    9.55 

16  10  81.92 

84 

16    1  15.55 

13.84 

80  38  59.8 

53.3 

10.007 

99.93 

13    3.09 

16  14.84 

1    965 

1G  14  18.48 

85 

16    5  30.50 

88.81 

80  50  46.5 

40.3 

10.639 

98.97 

18  44.69 

16  15.08 

1    9.76 

16  18  15.04 

86 

16    9  46.80 

43.99 

-81    8    9.9 

4.1 

10.689 

-97.98 

-18  85.54 

16  15.19 

1    9.86 

16  88  11.59 

87 

16  14    8.68 

0.46 

81  13    9.6 

4.8 

10.699 

96.99 

18    5.68 

16  15.36 

1    9.96 

16  86    8.15 

88 

16  18  19.75 

17.64 

81  83  45.8 

40.8 

10.798 

95.98 

11  45.18 

16  15.58 

1  10.06 

16  30    4.70 

89 

16  88  37.57 

35.58 

81  33  56.4 

51.8 

10.756 

94.95 

11  83.87 

161568 

1  10.16 

16  34    1.86 

30 

16  86  56.05 

54.06 

81  43  43.0 

38.7 

10.784 

93.99 

11    1.95 

16  16.84 

1  10.85 

16  37  57.82 

Dec.     I 

16  31  15.16 

13.83 

-81  53    4.6 

0.6 

10.809 

-99.88 

-10  39.39 

16  16.00 

1  10.34 

16  41  54.38 

8 

16  35  34.89 

33.08 

88    1  61.0 

57.3 

10.834 

91.89 

10  16.88 

16  16.15 

1  10.48 

16  45  50.93 

3 

16  39  55.80 

53.41 

88  10  31.8 

88.4 

10.858 

90.75 

9  58.45 

16  16.30 

1  10.50 

16  49  47.49 

4 

16  44  16.09 

14.37 

88  18  36.8 

33.7 

10.889 

19.67 

9  88.18 

16  16.44 

1  10.58 

16  53  44.04 

5 

16  48  37.58 

35.87 

88  86  15.8 

13.0 

10.904 

18.58 

9   3.83 

16  16.58 

1  10.65 

16  57  40.60 

6 

16  58  59.47 

67.89 

-88  33  88.5 

86.0 

10.094 

-17.48 

-  8  37.84 

16  16.71 

1  10.78 

17    137.16 

7 

16  57  81.91 

80.41 

88  40  14.7 

18.4 

10.944 

16.37 

8  11.96 

16  16.84 

1  10.79 

17    5  33.78! 

8 

17    1  44.88 

43.40 

88  46  34.1 

38.0 

10.964 

15.95 

7  45.59 

16  16.96 

1  10.85 

17    9  30.87 

9 

17    6    8.18 

6.84 

88  58  86.7 

84.9 

10.989 

14.13 

7  18.79 

16  17.08 

1  10.91 

17  13  26.83 

10 

17  10  31.95 

30.69 

88  57  58.8 

50.6 

10.998 

13.00 

6  51.57 

16  17.19 

I  10.97 

17  17  33.39 

11 

17  14  56.18 

54.94 

-83    8  50.4 

49.0 

11.014 

-11.86 

-683.96 

16  17.89 

1  11.08 

17  81  19.95 

18 

17  19  80.66 

19.57 

83    781.1 

19.9 

11.099 

10.71 

5  55.96 

16  17.39 

1  11.07 

17  85  16.50 

13 

17  83  45.55 

44.54 

83  11  84.3 

83.3 

11.043 

9.56 

5'87.68 

16  17.49 

1  11.18 

17  89  13.06 

14 

17  88  10.74 

9.88 

83  14  59.8 

59.0 

11.055 

8.41 

4  58.96 

16  17.58 

1  11.16 

17  33    9.61 

15 

17  38  36.83 

1*5.40 

83  18    7.5 

6.9 

11.066 

7.95 

4  30.03 

16  17.66 

1  11.19 

17  37    6.17 

i 

16 

17  37    1.97 

1.83 

-83  80  47.3 

46.8 

11.077 

-6.07 

-  4    0.84 

16  17.73 

1  11.81 

17  41    8.73 

17 

17  41  87.9-1 

87.89 

83  88  59.0 

58.7 

11.089 

4.90 

3  31.48 

16  17.80 

1  11.83 

17  44  59.89 

18 

17  45  54.10 

53.54 

83  84  48.7 

48.5 

11.093 

3.73 

3    1.80 

16  17.87 

1  11.85 

17  48  55.84 

19 

17  50  80.48 

19.95 

83  85  58.8 

58.1 

11.099 

9.56 

8  38.08 

16  17.93 

1  11.87 

17  58  58.40 

80 

17  54  46.86 

46.48 

83  86  45.5 

45.4 

11.104 

1.36 

8   8.13 

16  17.99 

1  11.88 

17  56  48.96 

81 

17  59  13.39 

13.10 

-83  87    4.5 

4.5 

11.106 

-0.90 

-  1  38.15 

16  18.04 

1  11.89 

18    0  45.52 

88 

18    3  39.98 

39.78 

83  86  55.3 

55.3 

11.108 

+  0.98 

1    8.11 

16  18.09 

1  11.89 

18    4  48.07 

83 

18    8    6.58 

6.48 

83  86  17.8 

17.8 

11.108 

9.16 

0  38.06 

16  18.14 

1  11.89 

18    8  38.63 

84 

18  18  33.16 

33.15 

83  85  18.0 

18.0 

11.106 

3.33 

-  0    8.03 

16  18.18 

1  11.88 

18  18  35.19 

85 

18  16  59.67 

59.75 

83  83  38.0 

38.0 

11.103 

4.51 

+  0  87.94 

16  18.88 

1  11.87 

18  16  31.75 

86 

18  81  86.09 

86.87 

-83  81  35.8 

35.7 

11.098 

+  5.68 

+  0  57.88 

16  18.85 

1  11.86 

18  80  88.30 

87 

18  85  58.37 

5864 

83  19    5.4 

5.8 

11.091 

6.65 

187.55 

16  18.88 

1  11.84 

18  84  84.86 

88 

18  30  18.47 

18.83 

83  16    6.9 

6.6 

11.083 

8.01 

I  57.10 

16  18.30 

1  11.81 

18  88  81.48 

89 

18  34  44.35 

44.80 

83  18  40.5 

40.1 

11.074 

9.17 

8  86.43 

16  18.38 

I  11.18 

18  38  17.98 

30 

18  39   9.98 

10.58 

83    8  46.8 

45.7 

11.063 

10.33 

8  55.51 

16  18.34 

1  11.15 

18  36  14.53 

31 

18  43  35.38 

35.95 

-83   4  84.0 

83.4 

11.050 

+11.49 

+  3  84.30 

16  18.35 

1  11.11 

18  40  11.09 

!          38 

18  48   0.34 

1.05 

-88  59  34.8 

33.4 

11.035 

+13.65 

+  3  58.78 

16  18.36 

1  11.07 

18  44    7.64' 

Notbv— For  mean  time  interval  of  aemidinmeter  passing  meridian,  subtract  0M9  from  the  sidereal  interval. 


MOON-CULMINATIONS,   1886. 
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AT  TRANSIT  OF  MOON'S  CENTRE  OVER  THE  MERIDIAN  OP  WASHINGTON. 

Date. 

Mean  Time 

of 

Transit 

Diff.for 
lHoar 

of 
Long. 

Right 

Ascension 

of 

Centre. 

Diff.for 
1  Hour 

of 
Long. 

Geooentrio 

Declination 

of 

Centre. 

Diff.for 
lHour 

of 
Long. 

1 

Sid.  Time 

ofSemid. 

Passing 

Meridian. 

Geocentric 

Semi* 
diamoter. 

Equatorial 

Horizontal 

Parallax. 

Bright 
Limns. 

h     m 

m 

h   m     s 

8 

0     1     a 

// 

8 

/     // 

/     /' 

Jan.    0 

21     9.25 

2.009 

15  53  52.17 

130.79 

-1525  45.4 

-346.3 

04.96 

15   6.5 

55  20.1 

11. 

s. 

1 

21  57.6:? 

9.021 

16  46  19.42 

131.47 

-17  19  29.8 

-920.6 

65.09 

14  59.3 

54  53.6 

n. 

s. 

2 

22  46.18 

9.091 

17  38  56.87 

131.40 

-1821    8.7 

-86.9 

65.04 

14  53.4 

54  32.2 

11. 

s. 

3 

23  34.5:1 

9.004 

18  3122.57 

130.46 

-1828  50.1 

+  480 

64.75 

14  49.0 

54  15.8 

11. 

s. 

5 

0  22.26 

1.970 

19  23  10.37 

198.38 

-17  43  36.4 

176.5 

64.21 

14  45.8 

54    4.2 

1. 

s. 

6 

1     8.9!) 

1.933 

20  13  58.42 

195.55 

-16   9  14.8 

4499.8 

63.50 

14  44.0 

53  57.7 

1. 

s. 

7 

1  54.54 

1.873 

21    3  35.58 

199  56 

-13  5137.2 

399.4 

62.76 

14  43.9 

53  57.1 

1. 

s. 

8 

2  38.96 

1.830 

21  52   4.81 

119.99 

-10  57  50.4 

473.3 

62.13 

14  45.5 

54    3.2 

1. 

s. 

0 

3  22.53 

1.804 

22  39  42.90 

118  38 

-  7  3530.7 

635.0 

61.78 

14  49.3 

54  17.1 

1. 

s. 

JO 

4    5.74 

1.801 

23  26  58.78 

1 18.91 

-  3  5219.4 

577.6 

61.79 

14  55.3 

64  39.2 

1. 

s. 

11 

4  49.21 

1.897 

0  14  31.03 

119.80 

+  0   356.0 

+6009 

62.27 

15   4.0 

55  10.9 

1. 

s. 

12 

5  33.72 

1.888 

1    3   5.47 

193.49 

4    4  57.3 

600.9 

63.26 

15  15.1 

55  51.9 

1. 

s. 

13 

6  20.10 

1.984 

1  53  32.47 

129.18 

8    1    9.8 

575.3 

64.77 

15  28.7 

56  41.7 

1. 

s. 

14 

7    9.19 

9.113 

246  42.16 

136.93 

1 1  40  47.4 

516.8 

66.72 

15  44.2 

57  38.6 

1. 

s. 

15 

8    1.67 

9.984 

3  43  16.21 

146.07 

14  49   9.1 

417.7 

68.94 

16    0.7 

58  39.3 

1. 

s. 

16 

8  57.86 

9.417 

4  43  33.71 

155.98 

+17   8  50.0 

+973.0 

71.10 

16  16.9 

59  38.9 

1. 

s. 

17 

9  57.44 

9.530 

547  14.52 

169.64 

182148.2 

+  85.8 

72.77 

16  31.2 

60  31.2 

i. 

s. 

18 

10  59.25 

9.598 

6  53   9.77 

166.91 

18  13  56.7 

-197.1 

73.54 

1641.6 

61    9.4 

1. 

s. 

19 

12    1.55 

9.580 

7  59  34.63 

165.09 

16  40  33.9 

-336.4 

73.26 

16  46.6 

61  28.0 

1. 

s. 

30 

13    2.57 

9.498 

9   4  42.62 

160.07 

13  49  26.2 

-511.9 

72.10 

16  45.5 

6123.8 

11. 

s. 

21 

14     1.09 

9380 

10   7  21.12 

153.00 

+  9  58  53.9 

-631.3 

70.47 

16  38.6 

60  58.3 

11. 

s. 

22 

14  56.75 

9.960 

II    7   4.98 

145.78 

5  32  22.0 

-691.5 

68.78 

16  26.9 

60  15  6 

11. 

s. 

23 

15  49.70 

9.158 

12   4    7.41 

139.60 

+  0  52  52.8 

-697.8 

67.33 

16  12.2 

59  21.5 

11. 

s. 

24 

16  40.55 

9.085 

12  59   3.33 

135.97 

-  3  40   8.4 

-661.1 

66.27 

15  56.2 

58  22.7 

11. 

s. 

25 

17  29.99 

9.040 

135234.15 

133.55 

-  7  5139.3 

-593.0 

65.62 

15  40.4 

57  24.8 

11. 

s. 

2G 

18  18.64 

9.018 

14  4517.65 

131.96 

-1 1  30  29.6 

-498.9 

65.29 

15  25.9 

56  31.6 

11. 

s. 

27 

19    6.97 

9.019 

1537  42.31 

130.90 

-14  28  24.6 

-3889 

65.17 

15  13.4 

55  45.6 

11. 

s. 

28 

19  55.26 

9.019 

16  30   3.91 

130.92 

-16:19  24.3 

-965.0 

65.13 

15    3.2 

55   7.9 

11. 

s. 

29 

20  43.53 

9.000 

17  22  21.86 

130.76 

-17  59  25.8 

-134.9 

65.02 

14  55.2 

54  38.7 

11. 

s. 

30 

21  31.64 

1.997 

18  14  35.76 

130.03 

-182627.1 

-    1.0 

64.76 

14  49.5 

54  17.6 

11. 

s. 

31 

22  19.30 

1.979 

19   6  19.82 

198.59 

-18   0  41.2 

+UB.7 

64.31 

14  45.7 

54    3.9 

II.  N.  S. 

Feb.    1 

23    6.22 

1.936 

19  57  19.02 

196.39 

-1644  38.9 

949.3 

63.68 

14  43.8 

53  56.7 

11.  N.  S. 

2 

23  52.17 

1.8ft! 

20  47  20.29 

193.76 

-14  43   0.2 

356.0 

62.99 

14  43.4 

53  55.6 

II. 

s. 

4 

0  37.10 

1.859 

21  36  19.93 

191.97 

-12  2  6.6 

445.3 

62.33 

14  44.6 

53  59.7 

I. 

s. 

5 

1  21.13 

1.890 

22  24  25.57 

119.33 

-  8  49  27.2 

514.7 

61.84 

14  47.2 

54    9.4 

I. 

s. 

6 

.  2    4.57 

1.804 

23  1 1  55.72 

118.38 

-  513   8.9    +563.3 

61.64 

14  51.4 

64  24.6 

I. 

s. 

7 

2  47.89 

1.810 

23  59  18.46 

118.75 

-  1  21  38.8 

590.5 

61.80 

14  57.1 

54  45.8 

I. 

s. 

8 

3  31.67 

1.843 

0  47   9.45 

190.76 

+  236  16.7 

595.9 

62.40 

15   4.7 

55  13.7 

I. 

s. 

0 

4  16.62 

1.907 

1  36   9.94 

194.58 

6  31  16.7 

575.5 

63.47 

15  14.3 

55  48.7 

I. 

s. 

10 

5    3.44 

9.000 

2  27   3.67 

130.19 

10  12  56.8 

597.9 

64.98 

15  25.8 

56  30.9 

I. 

s. 

11 

5  52.84 

9.190 

320  32.10 

137.40 

+13  2916.2 

+447.9 

66.83 

15  39.0 

57  19.4 

I. 

s. 

12 

6  45.32 

9.255 

4  17   6.26 

145.53 

16   6  20.2 

330.9 

68.84 

15  53.6 

58  13.0 

I. 

s. 

13 

7  41.04 

9.386 

5  16  55.30 

153.40 

17  4854.7 

+175.6 

70.71 

16   8.6 

59   8.1 

I. 

s. 

14 

8  39.60 

9.486 

6  19  34.88 

159.46 

182230.9 

-  19.0 

72.09 

16  22.7 

60   0.0 

I. 

N.S. 

15 

9  39.97 

9.533 

7  24    3.72 

109.33    417  37    6.7 

-915.6 

|     72.69 

<     16  34.4 

60  43.0 

I. 

N.S. 

85 
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AT  TRANSIT  OF  MOON'S  CENTRE  OVER  THE  MERIDIAN  OF  WASHINGTON. 

• 

Date. 

Mean  Time 

of 

Transit. 

Diff.Ior' 
1  Hour 

of 
Long. 

m 

Kiffht 
Ancension 
of           , 
Centre. 

Diff.for 
1  Hour 

of 
Long. 

Geocentric 

Declination 

of 

Centre. 

Diff.for 
1  Hour 

of 
Long. 

Sid.  Time 

ofSemid. 

Passing 

Meridian. 

s 

Geocentric. 

Semi- 
diameter. 

Equatorial 

Horizontal 

Parallax. 

Bright 
Limb*.      I 

h     m 

h    m     s 

B 

O        1         l> 

// 

/     a 

/     /* 

i 

Feb.  15 

9  39.97 

2.633 

7  24    3.72 

162.33 

+  17  37    6.7 

-915.6 

72.69 

16  34.4 

60  43.0 

I.       N.  S. 

16 

10  40.75 

2.590 

8  28  56.79 

161.50 

15  31  12.4 

-409.9 

72.44 

16  42.1 

61  11.3 

I.       N.  S. 

17 

II  40.56 

2.457 

9  32  51.86 

157.70 

12  13  58.7 

— 568.5 

71.51 

16  44.4 

61  19.6 

I.       N.  S. 

18 

12  38.49 

2.368 

10  34  53.80 

159.34 

8   3  47.6 

-675.6 

70.24 

16  40.8 

61    6.6 

II.       S. 

19 

13  34.21 

2.277 

1 1  34  42.97 

146.83 

+  3  23  54.9 

-716.7 

68.94 

16  31.8 

60  33.5 

II.       S. 

20 

14  27.88 

2.J99 

12  32  28.33 

149.13 

-  I  22  10.8 

-705.1 

67.82 

16  18.5 

59  44.7 

II.       S. 

21 

15  19.90 

2.140 

13  28  34.34 

138.58 

-  554  13.2 

-648.4 

67.01 

16    2.7 

58  47.0 

II.       S. 

22 

16  10.73 

2.099 

14  23  29.23 

136.16 

-  9  56  27.7 

-558.3 

66.47 

15  46.3 

57  46.3 

11.       S. 

23 

17    0.78 

2.073 

15  17  37.03 

134.59 

-13  17  43.9 

-445.9 

66.10 

15  30.3 

56  47.5 

11.       S. 

24 

17  50.30 

2.054 

16  11  13.09 

133.45 

-15  50  43.6 

-318.0 

65.85 

15  16.0 

55  56.1 

II.       S. 

25 

18  39.39 

2.036 

17    4  22.77 

139.33 

-1731  14.7 

-183.9 

65.54 

15    4.2 

55  12.9 

II.       S. 

26 

19  27.98 

2.012 

17  57   2.66 

130.92 

-18  17  38.5 

-  48.9 

65.16 

1 4  55.5 

54  39.8 

II.       S. 

27 

20  15.92 

1.981 

18  49    3.64 

199.08 

-18  10  23.7 

+  83.4 

64.63 

14  49.3 

54  16.9 

II.      s. 

|           28 

21     3.04 

1.945 

19  40  15.51 

196.86 

-17  1 1  55.7 

907.1 

63.99 

14  45.6 

54    3.6 

II.  N.  S. 

Mai.    1 

21  49.24 

1.905 

20  30  30.84 

124.45 

-1526  18.4 

318.6 

63.28 

14  44.4 

53  59.1 

II.  N. 

2 

22  34.48 

1.867 

21  19  50.03 

199.17 

-12  59    1.7 

+414.9 

62.62 

14  45.2 

54    2.1 

II.  N.  S. 

3 

23  18.91 

1.837 

H   8  19.42 

190.38 

-  9  56  46.3 

493.1 

62.10 

14  47.8 

54  11.5 

11.  N.  S. 

5 

0    2.77 

1.821 

22  56  14.97 

119.49 

-  6  27   9.2 

551.3 

61.80 

14  51.8 

54  26.3 

I.            S 

6 

0  46.46 

1.833 

23  43  59.64 

119.59 

-  2  38  36.6 

587.5 

61.85 

14  57.1 

54  45.6 

I.           S. 

7 

1  30.44 

1.846 

.0  32   5.85 

190.93 

+  1  1941.5 

599.8 

62.26 

15    3.4 

55    8.8 

I.           S. 

8 

2  15.27 

1.894 

1  20  55.98 

193.78 

+  5  17  48.3 

+586.3 

63.07 

15  10.7 

55  35.7 

I.           S. 

9 

3     1.52 

1.965 

2  11  15.46 

196.08 

9   4  54.7 

544.4 

64.26 

15  19.1 

56    6.5 

I.           S. 

1           ,0 

3  49.75 

2.058 

3    3  33.79 

133.64 

12  29  13.4 

471.8 

65.75 

15  28.5 

56  41.0 

I.           S. 

11 

4  40.39 

2.164 

3  58  16.77 

140.03 

15  18   0.7 

366.5 

67.42 

15  38.9 

57  19.2 

I.           S. 

|           12 

5  33.61 

2.271 

4  55  35.62 

146.48 

17  18   3.4 

996.3 

69.04 

15  50.1 

58    0.4 

I.           S. 

13 

6  29.25 

2.362 

5  55  19.61 

151.93 

+18  1651.6 

+  60.9 

70.37 

16    1.7 

58  42.9 

I.       N.  S. 

14 

7  26.70 

2.419 

6  56  52.72 

155.49 

18   4  44.3 

-193.8 

71.17 

16  12.9 

59  24.1 

I.       N. 

15 

8  25.04 

2.435 

7  59  19.35 

156.35 

16  37  26.3 

-311.9 

71.35 

16  22.8 

60    0.5 

I.       N. 

16 

9  23.27 

2.411 

9    1  38.99 

154.93 

13  58  10.8 

-481.3 

70.94 

16  30.0 

60  26.9 

17 

10  20.58 

2.369 

10    3   3.52 

151.93 

10  18   9.9 

-619.5 

70.16 

16  33.5 

60  39.8 

18 

11   16.55 

2.303 

II    3    7.42 

148.38 

+  64  15.2 

-694.1 

69.28 

16  32.5 

60  36.2 

I.      N.  S. 

19 

12  11.14 

2.248 

12    1  47.87 

145.08 

+  1  10  15.2 

-720.7 

68.45 

16  26.8 

60  15.0 

II.  N.  S. 

20 

13    4.53 

2.204 

12  59  17.00 

142.48 

-  3  34  22.3 

-694.9 

67.79 

16  16.7 

59  38.1 

11.  N.  S. 

21 

13  57.03 

2.173 

13  55  52.38 

140.58 

-  7  59   2.8 

-699.5 

67.40 

16    3.6 

58  49.9 

II.       S. 

22 

14  48.89 

2.149 

14  51  48.81 

139.16 

-1148  38.1 

-616.7 

67.12 

15  48.8 

57  55.5 

II.       S. 

23 

15  40.21 

2.127 

15  47  13.27 

137.85 

-145021.2 

-388.9 

66.85 

15  33.6 

56  59.8 

11.       S. 

24 

16  30.97 

2.101 

16  42   3.48 

136.96 

-16  57  10.9 

-947.6 

66.51 

15  19.6 

56    8.2 

II.       S. 

25 

17  20.99 

2.066 

17  36   9.84 

134.18 

-18   7  12.6 

-104.7 

66.02 

15    7.4 

55  23.5 

11.  N.  S. 

26 

18  10.08 

9.023 

18  29  19.58 

131.57 

-18  21    4.9 

+  34.1 

65.37 

14  57.9 

54  48.5 

11.  N. 

27 

18  58.04 

1.973 

19  2121.72 

198.58 

-1741  11.3 

163.4 

64.58 

14  51.2 

54  23.9 

ILN. 

28 

19  44.80 

1.923 

20  12  11.35 

195.57 

-16  12   0.2 

+980.1 

63.76 

14  47.5 

54  10.4 

II.  N. 

29 

20  30.4 1 

1.878 

21    151.78 

199.87 

-13  59   4.0 

381.9 

62.99 

14  46.6 

54    7.3 

ILN. 

30 

21   15.06 

1.845 

21  50  34.99 

190.86 

-II    8  39.0 

467.3 

62.39 

14  48.3 

54  13.5 

11.  N.     1 

31 

21  59.09 

1.826 

22  38  40.62 

119.79 

-  7  47  39.0 

534.6 

62.04 

14  52.3 

54  28.0 

ILN. 

32 

22  42.93 

1.829 

23  26  34.47 

J  19.90 

-  4    341.1 

+581.7 

62.01 

14  58.0 

54  48.9 

ILN.     I 
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AT  TRANSIT  OF  MOON'S  CENTRE  OVER  THE  MERIDIAN  OF  WASHINGTON. 

i 

Date. 

Mean  Time 

of 

Transit. 

Diff.for 
iHour 

of 
Long. 

Right 

Ascension 

of 

Centre. 

Diff.for 
IHour 

of 
Long. 

(telocentric 

Declination 

of 

Centre. 

O        1         II 

Diff.for 
IHour 

of 
Long. 

Sid.  Time 

ofSemid. 

Passing 

Meridian. 

Geocentric 

Semi- 
diameter. 

Equatorial 

Horizontal 

Parallax. 

Bright 
Limbs. 

h     m 

m 

h    m     s 

s 

a 

8 

/     // 

/      i> 

Apr.    1 

22  42.93 

1.899 

23  26  34.47 

119.90 

-  4    341.1 

+581.7 

62.01 

14  58.0 

54  48.9 

H.N. 

2 

23  27.07 

1.853 

0  14  46.82 

191.34 

-  0   520.7 

605.9 

62  36 

15    5.0 

55  14.5 

II.  N. 

4 

0  I2.m> 

1.900 

1    3  50.30 

194.18 

+  3  57  34.2 

604.0 

63.10 

15  12.7 

55  43.1 

I.      N.  S. 

5 

0  58.45 

1.969 

1  54  17.73 

198.39 

7  53  52. 1 

579.3 

64.19 

15  21.0 

56  13.4 

I.           S 

6 

1  46.72 

9.056 

2  46  38.21 

133.54 

1 1  30  59.0 

507.5 

65.57 

15  29.4 

56  44.2 

I.           S. 

7 

2  37.20 

3.159 

3  41  12.05 

139.33 

+  14  35  20.0 

+408.4 

67.09 

15  37.7 

57  14.8 

1.           S. 

8 

3  29.98 

9.945 

4  38   4.46 

144.93 

16  53  10.2 

975.4 

68.55 

15  45.8 

57  44.6 

I.           S. 

9 

4  24.82 

9.390 

5  37   0.03 

149.54 

18  12   3.3 

+114.9 

69.70 

1 5  53.7 

58  13.5 

I.      N.  S. 

10 

5  21.09 

9.363 

6  37  22.00 

159.19 

18  22  46.7 

-  63.9 

70.37 

16    I.I 

58  40.9 

I.      N. 

11 

6  17.95 

9.368 

7  38  19.40 

159.40 

17  21  16.9 

-943.3 

70.47 

16    8.0 

59    5.9 

I.      N. 

12 

7  14.54 

9.349 

8  39    0.87 

150.80 

+  15   9  48.6 

-410. 1 

70.06 

16  13.6 

59  26.8 

I.      N. 

13 

8  10.24 

9.997 

9  38  48.81 

148.07 

11  56  51.9 

-548.6 

69.30 

16  17.7 

59  41.7 

I.      N. 

14 

9    4.79 

S.949 

10  37  26.93 

145.13 

7  56   6.3 

-647.8 

68.56 

16  19.4 

59  48.0 

1.      N. 

15 

9  58.24 

9.908 

1134  59.31 

149.69 

+  3  24  44.2 

-701.0 

67.93 

16  18.3 

59  43.9 

I.      N. 

16 

10  50.89 

9.189 

12  31  43.40 

141  13 

-  1  18  11.7 

-705.6 

67.49 

16  14.0 

59  28.2 

I.      N. 

17 

11  43.09 

9.171 

13  28   0.90 

140.45 

-  5  53  27.4 

-663.9 

67.30 

16    6.6 

59    0.8 

I.      N.     | 

18 

12  35.15 

9.169 

14  24    9.46 

140.31 

-10    3  12.9 

-579.9 

67.28 

15  56.4 

58  23.6 

II.  N.  SJ 

19 

13  27.18 

9.167 

15  20  16.25 

140.91 

-13  32  29.8 

-469.5 

67.29 

15  44.5 

57  39.6 

II.  N.  S. 

20 

14  19.07 

9.156 

16  16  14.99 

139.56 

-16  10  19.6 

-394.0 

67.18 

1531.7 

56  52.9 

II.  N.  S. 

1          21 

15  10.53 

9.199 

17  II  47  39 

137.96 

-17  ft)  19.5 

-174.8 

66.85 

15  19.3 

56    7.3 

II.  N.  S. 

22 

16     1.14 

9.085 

18   628.76 

135.39 

-18  30  39.7 

-  97.1 

66.25 

15    8.2 

55  26.4 

11.  N. 

23 

16  50.51 

9.098 

18  59  55.99 

131.85 

-18  13  19.9 

+111.5 

65.42 

14  59.1 

54  53.2 

11.  N. 

24 

17  38.42 

1.964 

19  5154.55 

198.03 

-17    3    0.9 

937.1 

64.46 

14  52.7 

54  29.6 

11.  N. 

25 

18  24.81 

1.903 

20  42  22.51 

194.39 

-15    5  53.8 

346.0 

63.51 

14  49.2 

54  16.5 

II.  N. 

26 

19    9.88 

1.855 

21  31  30.83 

191.44 

-12  28  45.5 

437.0 

62.72 

14  48.6 

54  14.6 

II.  N. 

27 

19  54.00 

1.835 

22  1941.54 

119.64 

-  9  18  32.1 

+511.0 

62.20 

14  51.1 

54  23.5 

II.  N. 

28 

20  37.66 

1.818 

23   7  24.87 

119.99 

-  5  42  19.6 

566.9 

62.02 

14  56.1 

54  42.0 

II.  N. 

29 

21  21.46 

1.837 

23  55  16  66 

190.39 

-   I  4741.7 

609.7 

62.27 

15    3.4 

55    8.7 

II.  N. 

30 

22    6.05 

1.88J 

0  4  J  55.76 

193.17 

+  2  16  44.0 

615.9 

62.95 

15  12.3 

55  41.5 

II.  N. 

M»j    1 

22  52.07 

4.956 

1  34    1 .46 

197.56 

6  20  43.4 

9Wiu 

64.05 

15  22.3 

56  18.1 

II.  N. 

2 

23  40.13 

9059 

2  26   9.35 

133.98 

+  10  II  57.6 

+549.3 

65.50 

15  32.5 

56  55.7 

II. 

4 

0  30.65 

9.159 

3  20  45.42 

139.78 

13  36   8.9 

463.8 

67.14 

15  42.3 

57  31.7 

I.      N. 

5 

1  23.76 

9.965 

4  1 7  57.85 

146.14 

16  17  46.2 

337.9 

68.74 

1551. 1 

58    4.0 

I.      N. 

6 

2  19.20 

9.348 

51729.31 

151.17 

18   2    1.8 

+178.5 

70.01 

15  58.4 

58  30.7 

I.      N. 

7 

3  16.19 

9.399 

6  18  34.73 

153.89 

18  37  28.8 

-    3.9 

70.71 

16    4.0 

58  51.3 

I.      N. 

8 

4  13.68 

9.390 

7  20  10.01 

153.65 

+  1758  44.5 

-189.4 

70.73 

16    7.8 

59    5.5 

I.      N. 

9 

5  10.59 

9.347 

8  21  10.45 

151.06 

16   7  47.1 

-361.4 

70.15 

16  10.1 

59  13.9 

I.      N. 

10 

6    6.15 

9.981 

9  20  49.86 

147.10 

13  13  19.8 

-504.9 

69.21 

16  10.9 

59  16.8 

I.      N. 

11 

7    0.07 

9.913 

10  18  50.20 

149.99 

92851.1 

-610.7 

68.19 

16  10.3 

59  14.5 

I.      N. 

12 

7  52.48 

9.158 

11  15  19.89 

139.67 

5  10  21.5 

-674.7 

67.32 

16    8.2 

59    6.8 

I.      N. 

13 

8  43.81 

9.194 

12  10  44.87 

137.65 

+  0  34  49.5 

H85.9 

66.76 

16    4.6 

58  53.4 

I.      N. 

14 

9  34.62 

9.114 

13   538.18 

137.01 

-  4    0  44.9 

-675.1 

66.55 

15  59.3 

58  34.1 

I.      N. 

15 

10  25.41 

9.191 

1*4    0  30.40 

137.49 

-  8  19  55.6 

-614.4 

66.62 

15  52.4 

58    8.7 

I.      N. 

16 

11   16.61 

9.138 

14  55  41.86 

138.50 

-12   7  32.5 

-518.3 

66.84 

15  44.0 

57  37.8 

I.      N. 

17 

12    8.02 

9.159 

15  51  17.05 

139.33 

-15  10  39.3 

-393.4 

67.05 

15  34.5 

57    2.9 

II.  N. 
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AT  TRANSIT  OF  MOON'S  CENTRE  OVER  THE  MERIDIAN  OP  WASHINOTOH. 

Date. 

Hera  Time 

of 

Transit. 

DUTfor 
lHour 

of 
Long. 

Bight 

Ascension 

of 

Centre. 

Diftfor 
lHour 

of 
Long. 

Geocentric 

Declination 

of 

Centre. 

DuT.for 
lHour 

of 
Long. 

Sid.  Time 

ofSemid. 

Passing 

Meridian. 

Geocentric 

Semi- 
diameter. 

Equatorial 

Horizontal 

Parallax. 

Umte. 

u    m 

m 

h   m     • 

s 

O        1        It 

// 

s 

/     // 

/     i» 

May  17 

12    8.02 

9.153 

15  51  17.05 

139.33 

-1510  39.3 

-393.4 

67.05 

15  34.5 

57    2.9 

II.  N. 

IB 

12  59.69 

9.151 

16  47   2.64 

139.25 

-17  1940.4 

-949.5 

67.05 

15  24.3 

56  25.6 

11.  N. 

19 

13  51.08 

9.197 

17  42  30.68 

137.89 

-182919.1 

-98.9 

66.73 

15  14.4 

55  49.1 

II.  N. 

20 

14  41.60 

9.079 

18  37   6.86 

134.98 

-18  3843.3 

+  49.6 

66.07 

15   5.2 

55  15.4 

II.  N. 

21 

15  30.76 

9.015 

193021.26 

131.11 

-17  51  14.6 

185.3 

65.16 

14  57.6 

54  47.5 

II.  N. 

22 

16  18.28 

1.945 

202156.84 

196.86 

-161251.2 

+303.5 

64.12 

14  52.1 

54  27.3 

ILN. 

23 

17    4.15 

1.880 

21  1153.23 

199.96 

-13  5056.6 

409.7 

63.13 

14  49.2 

64  16.5 

II.  N. 

24 

17  48.63 

1.830 

22  0  25.94 

119.97 

-105312.2 

489.9 

62.36 

14  49.0 

64  16.1 

ILN. 

25 

18  32.19 

1.804 

22  48  3.14 

118.37 

-  727  7.1 

544.5 

61.94 

14  51.9 

54  26.7 

II.  N. 

26 

19  15.45 

1.800 

23  35  22.06 

118.49 

-  33959.0 

688.0 

61.94 

14  57.7 

54  47.9 

II.  N. 

27 

19  59.11 

1.838 

023   582 

190.48 

+  020  37.8 

+611.6 

62.43 

15   6.1 

6518.9 

ILN. 

28 

20  43.96 

1.904 

1  12  0.69 

194.49 

4  26  7.1 

6115 

63.42 

15  16.8 

55  58.0 

II.  N. 

29 

21  30.76 

9.001 

2  252.82 

130.91 

82622.9 

689.4 

64.86 

15  28.9 

56  42.5 

ILN. 

30 

22  20.18 

9.191 

2  56  22.53 

137.45 

12  717.9 

517.3 

66.65 

1541.6 

57  29.1 

ILN. 

31 

23  12.65 

9.951 

3  52  55.54 

145.99 

1514  22.5 

410.8 

68.56 

15  53.8 

5814.1 

ILN. 

June  2 

0    8.14 

9.369 

4  5231.01 

159.41 

4-17  3013.2 

+969.0 

70.28 

• 

16   4.6 

58  53.4 

I.      N. 

3 

1    6.06 

9.448 

554  32.10 

157.17 

1839  16.7 

+  79.9 

71.43 

16  12.8 

59  23.7 

I.      N. 

4 

2    5.20 

9.469 

6  57  47.28 

158.46 

183123.6 

-119.1 

71.78 

16  17.9 

59  42.4 

I.      N. 

5 

3    4.13 

9.439 

8  049.30 

156.18 

17   5   4.9 

-309.1 

71.29 

16  19.8 

59  49.3 

I.      N. 

6 

4    1.61 

9.353 

9   223.63 

151.40 

14  28   5.1 

-469.8 

70.21 

16  18.6 

59  45.1 

I.      N. 

7 

4  56.94 

9.958 

10    149.41 

145.73 

+10  54  56.3 

-688.4 

68.88 

16  15.0 

59  31.9 

I.      N. 

8 

5  50.08 

9.173 

10  59   3.00 

140.61 

6  43  22.2 

-661.7 

67.63 

16   9.6 

59  11.9 

I.      N. 

9 

6  41.43 

9.111 

1154  28.71 

136.83 

+  21124.5 

-691.1 

66.68 

16   2.9 

58  47.4 

I.      N. 

10 

7  31.62 

9.077 

124844.92 

134.81 

-  224   3.3 

HBO.O 

66.14 

15  55.5 

58  20.1 

I.      N. 

11 

8  21 .33 

9.070 

13  4232.65 

134.41 

-  6  47  37.9 

-639.9 

65.99 

15  47.6 

57  51.1 

I.      N. 

12 

9  11.15 

9.084 

14  3626.27 

135.91 

-10  4523.3 

-651.4 

66.14 

15  39.4 

57  21.0 

I.      N. 

13 

10    1.41 

9.105 

15  30  46.71 

136.59 

-14   4  58.3 

-449.1 

66.41 

15  31.0 

56  50.1 

I.      N. 

14 

10  52.16 

9.199 

162536.72 

137.53 

-16  36  6.1 

-310.4 

66.63 

15  22.5 

56  19.1 

I.      N. 

15 

11  43.13 

9.199 

17  2040.10 

137.59 

-181126.9 

-164.9 

66.61 

15  14.3 

55  48.7 

I.      N. 

16 

12  33.82 

9.097 

1815  26.04 

136.03 

-18  47  30.2 

-  15.7 

66.24 

15   6.4 

55  19.7 

ILN. 

17 

13  23.61 

9.048 

19   918.52 

133.11 

-1824  55.0 

+196.9 

65.53 

14  59.3 

54  53.9 

ILN. 

18 

14  12.02 

1.983 

20    147.53 

199.90 

-17   8    1.0 

954.7 

64.59 

14  53.5 

54  32.6 

ILN. 

19 

14  58.78 

1.913 

20  52  37.28 

194.96 

-15  341.0 

363.5 

63.53 

14  49.4 

54  17.3 

ILN. 

20 

15  43.92 

1.851 

21  41  49.59 

191.19 

-12 19  59.9 

451.4 

62.60 

14  47.4 

54  10.0 

n.N. 

21 

16  27.74 

1.805 

22  29  42.40 

118.44 

-  9   511.8 

519.3 

61.91 

14  47.9 

54  11.7 

ILN. 

22 

17  10.75 

1.784 

2316  46.50 

117.19 

-  52710.3 

+567.7 

61.61 

14  51.0 

54  23.4 

ILN. 

23 

17  53.61 

1.793 

0   341.91 

117.74 

-  13329.7 

597.4 

61.79 

14  57.1 

54  45.6 

ILN. 

24 

18  37.10 

1.837 

0  51  14.94 

190.35 

f  228  6.0 

607.0 

62.47 

15   6.0 

55  18.3 

ILN. 

25 

19  22.04 

1.915 

1  40  15.60 

195.06 

62856.0 

599.9 

63.69 

1517.5 

56    0.4 

ILN. 

26 

20    9.28 

9.097 

23133.38 

131.77 

10  1827.1 

549.9 

65.39 

15  30.9 

56  49.9 

11.  N. 

27 

20  59.52 

9.164 

325  53.28 

140.09 

+134325.1 

+468.9 

67.42 

15  45.6 

57  43.9 

ILN. 

28 

21  53.21 

9.310 

4  23  39.90 

148.89 

1627  48.8 

345.6 

69.52 

16   0.4 

58  38.1 

ILN. 

29 

22  50.24 

9.437 

5  24  47.94 

156.51 

18  14  11.2 

+179.8 

71.32 

16  13.7 

59  27.K 

ILN. 

30 

23  49.81 

9.516 

62328.71 

181.97 

18  47   7.9 

-  18.5 

72.41 

16  24.3 

60    5.9 

ILN. 

July  2 

0  50.48 

9.596 

7  3315.18 

161.88 

+1758   4.1 

-996.0 

72.57 

16  30.9 

60  30.3 

I.      N. 
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AT  TRANSIT  OP  MOON'S  CENTRE  OVER  THE  MERIDIAN  OF  WASHINGTON. 

Date. 

Mean  Time 

of 

Transit. 

Diff.for 
lHonr 

of 
Long. 

Right 

Ascension 

of 

Contra. 

Diff.for 
lHour 

of 
Long. 

Geocentric 

Inclination 

of 

Centre. 

Diff.for 
lHour 

of 
Long. 

Sid.  Time 

ofSemid. 

Pawling 

Meridian. 

Geocentric 

Semi- 
diameter. 

Equatorial 

Horizontal 

Parallax. 

Bright 
Limbs. 

h    m 

m 

h   m     s 

8 

O       1       II 

« 

8 

/     a 

/     f 

July    * 

0  50.48 

9.596 

7  33  15.18 

161.88 

+1758   4.1 

-998.0 

72.57 

16  30.9 

60  30.3 

I.      N. 

3 

1  50.58 

9.479 

8  37  27.54 

158.58 

154854.9 

-414.6 

71.82 

16  32.9 

60  37.5 

I.      N. 

4 

2  48.81 

9.376 

9  39  47.22 

159.81 

1232  2.5 

-569:4 

70.50 

16  30.3 

60  28.1 

I.      N. 

5 

3  44.54 

9.970 

103937.30 

146.41 

8  26  32.6 

-656.8 

69.01 

16  24.0 

60    4.8 

I.      N. 

6 

4  37.86 

9.177 

1137    1.49 

140.89 

+  353  34.1 

-699.8 

67.68 

16  14.8 

59  31.0 

I.      N. 

7 

5  29.25 

9.111 

12  3230.20 

136.85 

-  0  47   5.9 

-696.5 

66.72 

16   4.0 

58  51.5 

I.      N. 

8 

6  19.43 

9.075 

1326  45.17 

134.68 

-  51825.4 

-654.9 

66.17 

15  52.7 

58    9.7 

I.      N. 

9 

7    9.05 

9.065 

14  20  27.46 

134.07 

-  92611.5 

-579.7 

65.99 

1541.4 

57  28.4 

I.      N. 

10 

7  58.67 

9.079 

1514   9.14 

134.59 

-12  5836.4 

-478.4 

66.05 

15  30.8 

56  49.6 

I.      N. 

11 

8  48.56 

9.066 

16  8  7.57 

135.34 

-1546    1.7 

-355.6 

66.21 

15  21.2 

56  14.2 

I.      N. 

13 

9  38.73 

9.093 

17  222.46 

135.78 

-17  41    7.7 

-917.9 

66.26 

15  12.6 

55  42.4 

I.      N. 

13 

10  28.69 

9.063 

17  56  36.80 

135.91 

-183924.7 

-  79.8 

66.07 

15    4.9 

55  14.5 

I.      N. 

14 

11  18.57 

9.059 

1850  22.14 

133.35 

-18  39  43.6 

+  70.9 

65.55 

14  58.4 

54  50.4 

I.      N. 

15 

12    7.25 

9.009 

19  43   7.89 

130.30 

-17  44  24.8 

903.8 

64.77 

14  53.0 

54  30.6 

11.  N. 

16 

12  54.56 

1.939 

20  34  30.63 

196.59 

-15  58  49.8 

390.8 

63.80 

14  48.8 

54  15.3 

11.  N. 

17 

13  40.32 

1.875 

21  24  20.50 

199.67 

-13  3022.8 

+417.8 

62.83 

14  46.2 

54    5.6 

11.  N. 

18 

14  24.64 

1.890 

2212  43.31 

119.37 

-10  27  26.0 

493.4 

62.01 

14  45.4 

.  54    2.6 

11.  N. 

19 

15    7.84 

1.783 

22  59  58.96 

117.15 

-  6  5829.4 

547.9 

61.47 

14  46.4 

54    6.3 

U.N. 

20 

15  50.44 

1.779 

23  46  38.58 

116.43 

-  3  1 1  46.2 

5894 

61.32 

14  49.6 

54  18.1 

II.  N. 

21 

16  33.10 

1.789 

0  3321.68 

117.48 

+  0  44  44.8 

596.9 

61.66 

14  55.7 

54  40.5 

II.  N. 

22 

17  16.57 

1.839 

1  20  53.65 

190.59 

+  4  42  55.8 

+590.3 

62.51 

15    4.3 

55  12.1 

H.N. 

23 

18    1.66 

1.924 

2  10   3.36 

495.63 

8  33  46.7 

559.5 

63.87 

1515.5 

55  53.4 

11.  N. 

24 

18  49.19 

9.043 

3    1  39.27 

139.69 

12  6  35.9 

499.1 

65.68 

15  29.1 

56  43.2 

II.  N. 

25 

19  39.83 

9.189 

3  56  22.72 

141.13 

15  819.0 

409.9 

67.78 

15  44.4 

57  39.5 

II.  N. 

26 

20  33.98 

9.399 

4  64  36.67 

149.98 

17  2329.2 

968.0 

69.89 

16   0.5 

58  38.4 

11.  N. 

27 

21  31.46 

9.455 

55611.51 

157.56 

+18  3545.3 

+  89.5 

71.64 

16  15.9 

59  35.0 

II.  N. 

28 

22  31.42 

9.530 

7   0  15.56 

169.15 

18  3123.4 

-114.9 

72.66 

16  29.0 

60  23.2 

11.  N. 

29 

23  32.4 1 

9.539 

8   521.74 

109.67 

17  4   2.1 

-391.6 

72.75 

16  38.2 

60  57.0 

U.N. 

31 

0  32.84 

9.487 

9   953.85 

159.48 

14  18  15.0 

-501.8 

72.01 

16  42.3 

61  12.0 

I.      N. 

Aug.  1 

1  31.49 

9.397 

101238.89 

154.03 

102914.7 

-634.1 

70.74 

16  40.7 

61    6.0 

I.      N. 

2 

2  27.8! 

9.998 

11  13   4.09 

148.09 

+  55853.7 

-707.7 

69.36 

16  33.9 

6041.1 

I.      N. 

3 

3  21.88 

9.919 

1211  13.85 

149.93 

+  1  1041.7 

-794.3 

68.15 

16  23.0 

60    1.3 

1.      N. 

4 

4  14.16 

9.150 

13   7  35.97 

139.17 

-  3  34   0.6 

-699.0 

67.27 

16    9.7 

59  12.2 

I.      N. 

5 

5    5.26 

9.119 

14   2  46.48 

136.94 

-  7  57  43.0 

-691.0 

66.74 

15  55.2 

58  19.2 

I.      N. 

6 

5  55.71 

9.005 

14  57  18.78 

135.91 

-114654.2 

-590.8 

66.50 

1541.0 

57  27.0 

I.      N. 

7 

6  45.92 

9.090 

15  5136.14 

135.50 

-14  5131.7 

-399.4 

66.41 

15  27.9 

56  38.7 

I.      N. 

8 

7  36.04 

9.086 

16  45  47.95 

135.35 

-17   4  32.2 

-963.7 

66.31 

15  16.3 

55  56.3 

I.      N. 

9 

8  25.98 

9.073 

17  3949.07 

134.61 

-182140.6 

-191.1 

66.06 

15   6.7 

55  20.7 

I.      N. 

10 

9  15.46 

9.047 

18  33  22.68 

133.01 

-184131.2 

+  91.3 

65.59 

14  58.8 

54  51.8 

I.      N. 

11 

10    4.12 

9.005 

1926   6.57 

130.49 

-18  532.6 

156.8 

64.88 

14  52.8 

54  29.7 

I.      N. 

12 

10  51.61 

1.951 

2017  40.44 

197.94 

-16  37  49.8 

+979.0 

63.99 

14  48.4 

54  13.6 

I.      N. 

13 

11  37.74 

1.893 

21   7  52.35 

193.73 

-14  24  42.0 

383.4 

63.04 

14  45.5 

54    3.1 

I.      N. 

14 

12  22.50 

1.839 

2156  42.10 

190.50 

-1 1  33  50.0 

467.4 

62.18 

14  44.3 

53  58.5 

II.  N. 

15 

13    6.10 

1.797 

22  44  21.64 

117.97 

-  813  38.3 

530.0 

61.53 

14  44.5 

53  59.4 

11.  N. 

16 

13  48.90 

1.774 

23  31  13.46 

116.57 

-  4  32  42.4. 

+571.9 

61.20 

14  46.4 

54    6.3 

U.N. 
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I               AT  TRANSIT  OF  MOON'8  CENTRE  OVER  THE  MERIDIAN  OP  WASHINGTON. 

Dftto. 

Mean  Time 

of 

Transit. 

Diff.for 
lHonr 

of 
Long. 

Right 

Ascension 

of 

Centre. 

Diff.for 
lHonr 

of 
Long. 

Geocentric 

Declination 

of 

Centre. 

Diff.for 
lHonr 

of 
Long. 

Sid.  Time 

ofSomid. 

Passing 

Meridian. 

Geocentric 

Semi- 
diameter. 

Equatorial 

Horizontal 

Parallax. 

Bright 
Limb*. 

Aug.  16 

h     in 
13  48.90 

m 
1.774 

h   m     s 
23  31  13.46 

s 
116.57 

O        l        a 

-  4  32  42.4 

+671.9 

8 

61.20 

/     // 
14  46.4 

54    6.3 

11.  N. 

1           17 

14  31.43 

1.774 

0  17  48.45 

116.60 

-  0  39  35.8 

590.9 

61.27 

14  50.2 

54  20.2 

II.  N.       ! 

18 

15  14.29 

1.809 

1    4  43.77 

118.99 

+  3  17   8.3 

569.1 

61.78 

14  55.8 

54  40.9 

II.  N.     | 

19 

15  58.18 

1.860 

1  52  40.77 

191.77 

7   8  38.3 

564.4 

62.77 

15    3.7 

55  10.0 

U.N. 

20 

16  43.81 

1.947 

2  42  22.58 

196.97 

1045  14.1 

514.0 

64.20 

15  13.9 

55  47.2 

II.  N. 

21 

17  31.86 

9.061 

3  34  30.04 

133.83 

+13  55  53.9 

+434.1 

65.98 

15  26.2 

56  32.7 

II.  N. 

22 

18  22.85 

9.191 

4  29  34.84 

141.65 

16  27  55.5 

390.3 

67.95 

15  40.5 

57  24.9 

II.  N.     ! 

23 

19  17.01 

9.391 

5  27  49.84 

149.47 

18   7  16.5 

+170.6 

69.84 

15  55.9 

58  21.7 

II.  N.     1 

i 

24 

20  14.06 

9.497 

6  28  58.62 

155.90 

18  40  13.3 

-  10.4 

71.32 

16  11.5 

59  19.1 

11.  N. 

25 

21   13.17 

9.489 

7  32  11.28 

159.61 

17  56  28.0 

-909.6 

72.14 

16  25.8 

60  11.5 

11.  N. 

26 

22  13.10 

9.498 

8  36  13.60 

160.04 

+  15  52  58.0 

-404.8 

72.18 

16  37.1 

60  52.9 

11.  N. 

27 

23  12.61 

9.456 

9  39  50.30 

157.00 

12  36  32.5 

-570.9 

71.66 

16  43.7 

61  17.2 

11.  N. 

29 

0  10.78 

9.388 

10  42   5.96 

153.54 

8  23  30.7 

-685.3 

70.59 

16  44.7 

61  20.8 

I.      N. 

30 

1    7.20 

9.315 

1142  37.61 

149.14 

+  3  36  26.8 

-739.7 

69.55 

16  39.8 

61    2.9 

I.      N. 

31 

2    1.97 

9.959 

I24I2Q.46 

145.33 

-  1  20  16.7 

-734.5 

68.67 

16  29.8 

60  26.1 

I.      N. 

Sept.  1 

2  55.41 

9.905 

13  39    1.44 

149.51 

-  6   4  17.5 

-078.0 

68.03 

16  16.1 

59  35.9 

I.      N. 

2 

3  47.92 

9.173 

14  35  37.16 

140.60 

-10  17  23.1 

-581.9 

67.62 

16    0.5 

58  38.6 

I.      N. 

3 

4  19.80 

9.151 

15  31  34.93 

139.97 

-13  46  12.9 

-458.6 

67.34 

15  44.5 

57  39.8 

1.      N. 

4 

5  31.18 

9.130 

1627   2.82 

138.03 

-16  22   2.9 

-318.7 

67.05 

16  29.4 

56  44.3 

1.      N. 

5 

6  22.01 

9.104 

17  21  57.61 

136.46 

-18   0  12.4 

-171.7 

66.65 

1516.1 

55  55.5 

I.      N. 

6 

7  12.09 

9.067 

18  16   7.12 

134.93 

-1839  27.8 

-  95.3 

66.06 

15    5.1 

55  15.0 

I.      N.  S. 

7 

8     1.15 

9.019 

19   9  15.26 

131.35 

-182130.1 

+113.4 

65.27 

14  56.6 

54  43.7 

1.         s.l 

8 

8  48.95 

1.983 

20    1    7.98 

197.99 

-17  1021.5 

939.5 

64.34 

14  50.4 

54  21.1 

I.           S.l 

9 

9  35.38 

1.906 

20  51  37.95 

194.59 

-15  1151.0 

349.8 

63.36 

14  46.6 

54    7.0 

1.         s) 

10 

10  20.47 

1.853 

2140  47.16 

191.39 

-12  33   0.6 

441.9 

62.44 

14  44.5 

53  59.3 

I.           S. 

i 

1          U 

11     4.41 

1.811 

22  28  47.19 

118.89 

-  9  2139.9 

+519.1 

61.75 

14  44.7 

54    0.1 

I.           S. 

1          ,2 

11  47.53 

1.786 

23  15  58.11 

117.98 

-  546   6.1 

569.0 

61.32 

14  46.3 

54    5.9 

I.           S. 

1          ,3 

12  30.28 

1.780 

0   2  46.61 

116.99 

-   1  54  56.5 

590.0 

61.24 

14  49.2 

54  16.8 

11.  N. 

*           14 

13  13.18 

1.798 

0  49  44.31 

1 18.07 

+  22  52.7 

595.0 

61.57 

14  53.6 

54  33.0 

II.  N. 

IK 

13  56.81 

1.849 

1  37  25.91 

190.65 

5  58   0.7 

576.3 

62.31 

14  59.5 

54  54.3 

II.  N. 

16 

14  41.77 

1  909 

2  26  27.05 

194.69 

+  9  40  30.3 

+531.6 

63.44 

15   6.7 

55  21.1 

II.  N. 

17 

15  28.60 

1 .99B 

3  17  21.52 

130.05 

12  59  37.1 

458.9 

64.90 

15  15.6 

55  53.6 

II.  N. 

1 

18 

16  17.78 

9.109 

4  10  36.69 

136.98 

15  43  42.2 

356.9 

66.56 

15  26.0 

56  31.7 

11.  N.     ] 

1          19 

| 

17    9.53 

9.910 

5   6  26.81 

149.83 

17  40  38.0 

993.0 

68.23 

1 5  37.9 

57  15.5 

II.  N.     1 

|          20 

18    3.78 

9.307 

i 

6   4  47.21 

148.67 

18  38  22.9 

+  61.6 

69.67 

15  50.9 

58    3.4 

II.  N.  S.| 

21 

19    0.06 

9.377 

7    5   9.73 

159.87 

+18  27   8.3 

-190.0 

70.66 

16    4.5 

58  53.2 

II.      s. 

22 

19  57.58 

9409 

8   6  46.79 

154.89 

17    131.3 

-307.4 

71.08 

16  17.5 

59  40.9 

II.       SJ 

23 

20  55.42 

9.405 

9   8  43.58 

154.57 

14  22  56.2 

-481.6 

70.96 

16  28.6 

60  21.8 

II.     s. 

1 

24 

21  52.83 

9.375 

10  10  14.51 

159.77 

10  40  36.1 

-693.0 

70.46 

16  36.4 

60  50.3 

11.       S.1 

25 

22  49.35 

9.334 

11  1051.12 

150.30 

611    0.6 

-715.8 

69.82 

16  39.6 

61    2.0 

II.      s. 

t 

26 

23  44.90 

9.996 

12  10  30.04 

148.01 

+  1  15  40.3 

-751.0 

69.25 

16  37.6 

60  54.6 

II.  N.  S. 

i          28 

0  39.64 

9.968 

13   9  20.03 

146.97 

-  34157.1 

-797.8 

68.83 

16  30.8 

60  27.9 

I.      N.     1 

29 

1  33.81 

9.948 

14    7  35.41 

145.09 

-  8  19  35.5 

-659.6 

68.59 

16  18.6 

59  45.1 

I.      N. 

30 

2  27.56 

9.939 

15   5  25.04 

144.19 

-12  18  37.9 

-536.9 

68.42 

16    4.1 

58  51.7 

I.      N.    : 

31 

3  20.90 

9.911 

16   2  51.48 

149.91 

-1525  35.6 

-394.5 

68.18 

15  48.3 

57  53.7 

I.              N.          ; 
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AT  TRANSIT  OF  MOON'S  CENTRE  OVER  THE  MERIDIAN  OP  WASHINGTON. 

Date. 
Oct.     1 

Menu  Time 

of 

Tranait. 

Diff.for 
lHoar 

of 
Long. 

Right 

Aacenaion 

of 

Centre. 

Diff.for 
lHour 

of 
Long. 

Geocentric 

Declination 

of 

Centre. 

Diff.for 
lHour 

of 
Long. 

Sid.  Time 

ofSemid. 

P&Afting 

Meridian. 

Geocentric 

Semi- 
diameter. 

Equatorial 

Horizontal 

Parallax. 

Bright 
Limb*, 

h    m 
3  20.90 

m 
9.911 

h   m     s 
16  251.48 

8 

149.91 

O       1        II 

-152535.6 

-394.5 

68.18 

15  48.3 

57  53.7 

I.      N. 

2 

4  13.62 

9.179 

16  59  39.79 

140.97 

-17  32  34.9 

-939.3 

67.76 

15  32.6 

56  56.1 

I.      N. 

. 

3 

5    5.38 

9.138 

17  55  30.82 

138.13 

-183652.4 

-  83.1 

67.09 

15  18.5 

56    4.4 

I.      N. 

s.| 

4 

5  55.84 

9.071 

18  50   2.94 

134.44 

-1840   0.8 

+  65.3 

66.17 

15    6.6 

55  20.4 

s.< 

5 

6  44.71 

9.001 

194259.83 

130.26 

-17  46  33.3 

199.3 

65.09 

14  57.3 

54  46.4 

s. 

6 

7  31.90 

1.939 

20  34  15.30 

196.06 

-16  254.1 

+315.9 

63.96 

14  50.9 

64  22.7 

S.| 

7 

8  17.49 

1.870 

2123  54.79 

199.34 

-133621.6 

413.6 

62.91 

14  47.1 

54    8.9 

sJ 

8 

9    1.75 

1.899 

22  12  14.22 

119.46 

-10  34  35.3 

499.0 

62.08 

14  46.0 

54    5.1 

s.: 

9 

9  45.08 

1.793 

22  59  37.62 

1I7.T0 

-  7   5  24.5 

650.5 

61.55 

14  47.1 

54    9.1 

s.l 

10 

10  27.97 

1.786 

23  46  34.60 

117.98 

-  3  16  54.5 

588.4 

61.38 

14  50.2 

54  20.3 

s.. 

11 

11  10.97 

1.809 

0  33  38.26 

118.97 

+  0  42  20.5 

4603.9 

61.61 

14  54.7 

54  37.0 

SJ 

12 

II  54.65 

1.849 

12123.16 

190.69 

4  43  0.1 

595.0 

62.25 

15    0.5 

54  58.1 

sJ 

13 

12  39.58 

1.906 

21023.17 

194.51 

8  34  45.3 

558.9 

63.27 

15    7.2 

55  22.6 

'  II.  N. 

s. 

14 

13  26.27 

1.988 

3    1    8.54 

199.43 

12   6  14.3 

493.9 

64.56 

15  14.6 

55  49.6 

II.  N. 

1 
1 

15 

14  15.08 

9.081 

3  54    1.45 

135.04 

15   5  14.1 

396.5 

66.09 

15  22.6 

56  19.2 

II.  N. 

16 

15    6.15 

9.174 

4  49  10.82 

140.67 

+17  19  17.1 

+969.0 

67.58 

15  31.3 

56  51.3 

II.  N. 

17 

15  59.34 

9.955 

5  46  27.4 1 

145.50 

183647.2 

4114.8 

68.83 

15  40.5 

57  25.2 

II.  N. 

s.i 

18 

16  54.17 

9.309 

6  45  22.53 

148.78 

1848  34.8 

-57.8 

69.68 

15  50.2 

58    0.6 

II. 

s. 

19 

17  49.92 

9.331 

7  45  13.43 

150.13 

17  49  40.8 

-936.4 

70.02 

15  59.9 

58  36.4 

II. 

s. 

20 

18  45.84 

9.394 

845  14.17 

149.69 

1540  35.8 

-406.3 

69.91 

16    9.4 

59  11.1 

II. 

s. 

21 

19  41.34 

9.999 

9  44  49.83 

148.16 

+  1227  46.9 

-559.7 

69.49 

16  17.7 

59  41.6 

II. 

s. 

22 

20  36.14 

9.9G9 

10  43  43.70 

146.36 

8  23  13.0 

-663.9 

68.99 

16  23.9 

60    4.4 

11. 

s. 

23 

21  30.30 

9.946 

II  41  58.57 

145.00 

+  3  43  23.4 

-797.8 

68.61 

16  27.2 

60  16.6 

11. 

s. 

24 

22  24.07 

9.938 

12  39  50.71     144.49 

-  1  12   3.9 

-740.6 

68.43 

16  26.7 

60  14.6 

11. 

s. 

25 

23  17.83 

9.943 

13  37  40.751    144.79 

-  6   2   0.4 

-700.4 

68.48 

16  22.0 

59  57.5 

II. 

s. 

27 

0  11.79 

9.954 

14  35  43.86 

145.48 

-10  25  48.9 

-611.1 

68.65 

16  13.4 

59  26.1 

sJ 

28 

1     5.99 

9.961 

1534    1.71 

145.89 

-14    533.8 

-489.9 

68.78 

16    1.7 

58  42.8 

s. 

29 

2    0.18 

9.951 

16  32  18.37 

14.%97 

-16  48  0.5 

-397.1 

68.69 

15  48.1 

57  53.0 

s. 

30 

2  53.83 

9.915 

17  30   2.61 

143.14 

-1825  50.4 

-161.6 

68.23 

15  33.9 

57    0.7 

s. 

31 

3  46.31 

9.154 

1826  36.75 

139.46 

-1857  46.9 

+    0.3 

67.39 

15  20.3 

56  10.9 

s. 

Nov.    1 

4  37.08 

9.075 

19  2128.06 

134.68 

-1827  32.3 

+148.0 

66.24 

15    8.4 

55  27.3 

s. 

2 

5  25.84 

1.988 

20  14  17.95 

199.48 

-17  2    1.9 

976.1 

64.93 

14  59.0 

54  52.5 

s. 

3 

6  12.56 

1.907 

21    5   5.53 

194.57 

-14  49  37.1 

389.4 

63.66 

14  52.3 

54  28.1 

s. 

4 

6  57.50 

1.841 

21  54    5.98 

190.63 

-115852.3 

468.0 

62.59 

14  48.6 

54  14.6 

s. 

5 

741.11 

1.797 

22  4 1  46.49 

117.98 

-  8  37  57.5 

533.4 

61.84 

14  48.0 

54  12.2 

s. 

6 

8  23.98 

1.780 

232841.96 

116.91 

-  45441.5 

+579.7 

61.48 

14  50.0 

54  19.5 

s. 

7 

9    6.75 

1.790 

0  1531.64 

117.59 

-  0  5653.4 

605.9 

61.58 

14  54.4 

54  35.9 

s. 

8 

9  50.10 

1.898 

1    2  56.57 

119.84 

+  3   7  0.9 

609.7 

62.15 

15   0.8 

54  59.4 

S.I 

1 

9 

10  34.71 

1 .Btf4 

1  51  37.04 

193.79 

7   724.7 

587.6 

63.15 

15    8.6 

55  28.0 

s.1 

1 

10 

II  21.18 

1.989 

2  42   9  24 

199.10 

10  53  4.9 

535.3 

64.50 

15  17.2 

55  59.6 

s-l 

II 

12    9.95 

9.084 

3  35  0.28 

135.94 

+14  II    8.2 

+449.1 

66.07 

15  26.1 

56  32. 1 

11. 

SJ 

1 

12 

13    1.22 

9.186 

4  3021.28 

141.43 

1647  39.6 

397.8 

67.65 

15  34.8 

57    4.0 

II. 

s.1 

13 

13  54.79 

9.973 

528   0.67 

146.60 

1829  8.9 

175.0 

68.97 

15  42.8 

57  33.7 

II. 

s. 

14 

14  50.05 

9.395 

6  27  21.94 

149.781     19    4  44.3 

4    0.4 

69.81 

15  50.2 

58    0.5 

II. 

s. 

15 

15  46.09 

9.337 

72730.07     150.48|+182831.0   -181.9 

70.05 

15  56.6 

58  24.3 

11. 

s.1 
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AT  TRANSIT  OF  MOON'S  CENTRE  t)VER  THE  MERIDIAN  OP  WASHINGTON. 

Date. 

Mean  Time 

of 

Transit. 

Diff.for 
lUoor 

of 
Long. 

Bight 

Aaoenaion 

of 

Centre. 

Diff.for 
IHour 

of 
Long. 

Geocentric 

Declination 

of 

Centre. 

Diff.for 
IHour 

of 
Long. 

Sid.  Time 

ofSemid. 

Passing 

Meridian. 

Geocentric 

Semi- 
diameter. 

Bqnatorial 

Horizontal 

Parallax. 

Bright 

h    m 

m 

h  m    a 

a 

O       1        It 

// 

a 

/     a 

1          H 

Not.  16 

16  41.94 

9.313 

827  27.15 

148.96 

4-16  40  56.5 

-353.7 

69.74 

16   2.2 

58  44.8 

11. 

s. 

17 

17  36.89 

9.S65 

9  26  29.69 

146.19 

13  4844.3 

-509.4 

69.06 

16   6.8 

59    1.7 

U. 

S. 

18 

18  30.63 

9.914 

1024  19.32 

143.07 

10   331.4 

-617.5 

68.32 

16  10.4 

5915.0 

IL 

S. 

19 

19  23.27 

9.176 

1121    2.98 

140.76 

5  40  7.4 

-699.5 

67.71 

16  12.6 

59  23.1 

II. 

S. 

20 

20  15.24 

9.159 

12  17   5.94 

139.74 

+  0  5516.2 

-794.9 

67.40 

16  13.1 

59  25.0 

11. 

S. 

21 

21    7.08 

9.166 

13  13    1.78 

140.14 

-  35311.4 

-710.4 

67.44 

16  11.5 

5919.1 

II. 

S. 

22 

21  59.33 

9.191 

14   921.96 

141.67 

-  8  26  57.8 

-651.0 

67.77 

16   7.5 

59   4.2 

II. 

S. 

23 

22  52  32 

9.994 

15   626.15 

143.66 

-122815.9 

-648.9 

68.22 

16   0.9 

58  39.9 

11. 

S. 

24 

23  46.02 

9.948 

16   4  14.14 

145.17 

-154120.1 

-411.5 

68.58 

15  52.0 

58    7.2 

11. 

S. 

26 

0  40.07 

9.950 

17  222.50 

145.91 

-17  54  21.2 

-951.0 

68.61 

1541.4 

57  28.2 

ale 

S. 

27 

1  33.76 

9  917 

18  0  8.77 

143.97 

-19    1    4.0 

-89.4 

68.17 

15  29.8 

56  45.7 

aVe> 

S. 

28 

2  26.25 

9.159 

185643.82 

139.35 

-19    121.9 

+  78.9 

67.26 

15  18.3 

56    3.5 

L 

s.1 

1 

29 

3  16.89 

9.065 

19  5126.98 

134.09 

-18  023.4 

993.3 

66.01 

15    7.8 

55  25.0 

\m 

s.' 

30 

4    5.31 

1.971 

20  43  56.89 

198.40 

-16  6  34.4 

343.9 

64.62 

14  59.1 

54  53.2 

&• 

s. 

Dec.    1 

4  51.54 

1.885 

21  34  14.84 

193.99 

-132940.0 

438.2 

63.30 

14  52.8 

54  29.7 

&• 

S.j 

2 

5  35.91 

1.818 

222240.81 

119.18 

-1019   5.6 

+511.1 

62.25 

14  49.2 

54  16.8 

m» 

s. 

3 

6  18.98 

1.777 

23  9  48.36 

116.75 

-  6  43  30.2 

563.6 

61.59 

14  48.7 

54  15.0 

<&• 

s. 

4 

7    1.44 

1.767 

23  56  19.27 

116.15 

-  2  50  45.8 

596.9 

61.41 

14  51.3 

54  24.3 

&• 

s. 

5 

7  44.05 

1.790 

0  42  59.79 

117.55 

•fill  28.5 

610.9 

61.74 

14  56.7 

54  44.3 

JL« 

s. 

1 

6 

8  27.63 

1.847 

1  30  37.96 

190.95 

5  15  0.1 

609.8 

62.60 

15   4.7 

55  13.4 

1                     ^ 

s. 

7 

9  12.94 

1.934 

2  20   0.66 

126.91 

+  91011.4 

4568.9 

63.92 

15  14.6 

55  49.8 

av* 

s. 

8 

10    0.67 

9.047 

3  1 1  48  95 

133.00 

1245  18.3 

501.5 

65.61 

15  25.7 

56  30.8 

*• 

s. 

9 

10  51.28 

9.179 

4   6  30.56 

140.51 

15  46  23.0 

397.4 

67.46 

15  37.2 

57  13.1 

!• 

s.1 

10 

1 1  44.84 

2.2*9 

5   4   9.68 

147.50 

17  58  4.0 

954.7 

69.17 

15  48.1 

57  53.2 

aVe 

SJ 

U 

12  40.89 

9.374 

6  4  18.03 

159.71 

19   5  5-1.3 

4  80.1 

70.43 

15  57.7 

58  28.3 

u. 

s; 

12 

13  38.40 

9.408 

7   5  54.89 

154.80 

4 18  59  44.5 

-119.0 

70.97 

16   5.1 

58  55.3 

ii. 

sJ 

1 

13 

14  36.08 

9.389 

8   741.86 

153.61 

17  36  49.6 

-C00.1 

70.74 

16  10.0 

59  13.5 

ii. 

s.1 

1 

14 

15  32.76 

9.399 

9   828.18 

149.95 

15  251.3 

-464.9 

69.92 

16  12.4 

59  22.3 

u. 

s.1 

15 

16  27.72 

9.951 

10   7  31.59 

145.97 

113024.9 

-591.0 

68.84 

16  12.7 

59  23.2 

ii. 

SJ 

16 

17  20.86 

9.180 

11    4  45.03 

140.98 

715  58.3 

-673.8 

67.81 

16  11.1 

59  17.3 

ii. 

S. 

17 

18  12.52 

9.130 

12   029.80 

138.01 

+  23712.9 

-719.6 

67.07 

16    8.1 

59   6.3 

ii. 

sJ 

18 

19    3.34 

9.110 

12  5523.65 

136.77 

-  2  829.4 

-709.0 

66.75 

16    3.9 

5851.1 

it. 

s; 

19 

19  54.00 

9.117 

13  50   8.63 

137.93 

-  6  44  33  4 

-664.8 

66.82 

15  58.8 

58  32.4 

ii. 

S.! 

20 

20  45.12 

9.146 

14  4520.83 

138.94 

-10  5517.7 

-589.8 

67.19 

15  52.8 

58  10.3 

ii. 

SJ 

1 

21 

21  37.05 

9.189 

154121.42 

141.11 

-14  2611.4 

-466.5 

67.66 

15  45.9 

57  44.8 

n. 

s. 

22 

22  29.77 

9.903 

16  38   9.72 

149.74 

-17   4  46.9 

-399.6 

68.01 

15  38.1 

57  16.1 

ii. 

s. 

23 

23  22.87 

2510 

17  3520.94 

149.87 

-18  42  4.9 

-161.9 

C8.02 

15  29.6 

56  44.9 

11.  N. 

,s. 

25 

0  15.62 

9.178 

18  3211.61 

140.98 

-191358.4 

4-    1.9 

67.54 

15  20.6 

56  11.9 

I.      N 

.8.1 

26 

1     7.22 

9.116 

1927  52.54 

137.14 

-184148.0 

156.9 

66.61 

15  11.7 

55  39.2 

I. 

SJ 

1 

27 

1  57.00 

9.031 

20  2143.97 

139.00 

-17  1 1  39.8 

990.6 

65.35 

15   3.4 

55   8.7 

I. 

s. 

28 

2  44.63 

1.939 

21  1325.92 

196.59 

-145241.5 

4399.9 

64.00 

14  56.3 

54  42.7 

I. 

s. 

29 

3  30.14 

1.857 

22   3   0.81 

191.55 

-11  55   6.5 

483.7 

62.76 

14  51.0 

54  23.3 

I. 

SJ 

30 

4  13.90 

1.794 

22  50  49.90 

117.79 

-  8  28  49.6 

543.8 

61.81 

14  48.0 

54  12.3 

L 

s. 

1 

31 

4  56.47 

1.759 

23  37  27.86 

115.69 

-  4  42  48.8 

5tfi.9 

61.29 

14  47.7 

54  11.1 

I. 

s. 

32 

5  38.58 

1.750 

0  23  37.94 

115.49 

-  045  7.8 

+609.4 

61.27 

14  50.4 

54  20.9 

L 

s-! 
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FOR  TRANSIT  AT  WASHINGTON. 

|  Date. 

Mean 

Time 

of 

Transit. 

1 
Apparent 
R.  AttOenaioo 
at 

Transit, 

Apparent 

DeclinatioD 

at 

Transit. 

Hor. 
Par. 

Semi- 
dhun. 

S.T.of 
Sem. 
Pass. 
Mer. 

Date. 

Mean 

Time 

of 

Transit. 

Apparent 

R.  Ascension 

at 

Transit. 

Apparent 

Deolination 

at 

Transit. 

Hor. 
Par. 

a 
6.4 

SomJ 
diam. 

// 
2.4 

8.T.of 
Sriu. 
Pass. 
Mer. 

s 
0.17 

Jan.  0 

k    m 
£231.5 

h  m     a 
17  16  19.33 

O         1         II 

-20  22  59.7 

10.2 

// 
3.9 

a 
0.27 

Feb.  15 

h    m 
2352.6 

b  m     s 
2139    1.09 

O       I       II 

-1616  44.9 

1 

2229.6 

171820.35 

20  32  33.6 

10.0 

3.8 

0.26 

16 

23  55.5 

214553.59 

15  41  57.9 

6.4 

2.4 

0.17 

2 

2228.1 

17  20  48.24 

20  42  57.6 

9.8 

3.7 

0.26 

17 

23  58.4 

215246.89 

15   5  45.3 

6.4 

2.4 

0.17 

3 

2227.0 

17  23  40.46 

20  5358.3 

9.6 

3.6 

0.26 

19 

0    1.4 

215940.97 

14  28   7.4 

6.4 

2.4 

0.17 

4 

22  26.3 

1726  54.65 

21    523.0 

9.3 

3.5 

0.25 

20 

0   4.3 

22  635.83 

13  49  4.7 

6.4 

2.4 

0.17 

5 

2226.0 

17  30  28.68 

-21  17   0.1 

9.1 

3.4 

0.25 

21 

0   7.3 

221331.45 

-13   838.0 

6.4 

2.4 

0.17 

6 

22  25.9 

17  34  20.57 

212839.2 

8.9 

3.3 

0.25 

22 

010.3 

2220  27.80 

1226  48.0 

6.4 

2.4 

0.17 

7 

2226.1 

17  3828.57 

2140  11.1 

8.8 

3.3 

0.24 

23 

0  13.3 

2227  24.84 

1 1  43  35.9 

6.4 

2.4 

0.17 

8 

2226.5 

174251.13 

21  51  27.4 

8.6 

3.2 

0.24 

24 

0  16.3 

2234  22.51 

10  59   2.9 

6.5 

2.4 

0.17 

9 

2227.2 

17  47  26.86 

22  220.7 

8.4 

3.2 

0.23 

25 

019.3 

22  4120.73 

101311.2 

6.5 

2.4 

0.17 

10 

2228.0 

17  52  14.49 

-221244.2 

8.3 

3.1 

0.23 

26 

022.3 

22  4819.39 

-  926  2.7 

6.5 

2.4 

(T.17 

11 

2229.0 

17  57  12.88 

22  22  32.2 

8.1 

3.1 

0.23 

27 

025.4 

2255  18.35 

8  37  39.7 

6.6 

2.4 

0.17 

12 

2230.2 

18   221.06 

223139.5 

8.0 

3.0 

0.22 

28 

028.4 

23   217.43 

7  48  6.0 

6.6 

2.5 

0.17 

13 

22  31.5 

18   738.17 

2240    1.4 

7.9 

3.0 

0.22 

Mar.  1 

031.5 

23   916.38 

6  57  25.4 

6.7 

2.5 

0.17 

14 

2233.0 

1813   3.38 

22  47  33.8 

7.8 

2.9 

0.22 

2 

034.5 

23  1614.89 

6   5  42.5 

6.7 

2.5 

0.17 

16 

2234.6 

181835.97 

-2254  13.0 

7.7 

2.9 

0.21 

3 

0  37.5 

232312.58 

-513   2.8 

6.8 

2.5  0.17 

16 

22  36.3 

1824  15.31 

22  59  55.6 

7.6 

2.9 

0.21 

4 

0  40.5 

23  30   8.99 

4  19  32.8 

6.8 

2.6 

0.17 

1? 

2238.1 

1830  0.85 

23   4  38.6 

7.5 

2.8 

0.21 

5 

0  43.4 

2337   3.56 

32520.1 

6.9 

2.6 

0.18 

18 

22  40.0 

18  35  52  07 

23   819.5 

7.4 

2.8 

0.20 

6 

0  46.3 

23  43  55.64 

2  30  33.6 

7.0 

2.7 

0.18 

19 

22  42.0 

1841  48.50 

2310  56.0 

7.4 

2.7 

0.20 

7 

049.2 

235044.44 

I  35  23.0 

7.1 

2.7 

0.18 

SO 

2244.1 

1847  49.70 

-231225.9 

7.3 

2.7 

0.20 

8 

0  52.0 

23  57  29.03 

-  0  39  69.9 

7.2 

2.7 

0.18 

21 

22  46.3 

18  53  55.29 

231247.1 

7.2 

2.7 

0.20 

9 

0  54.7 

0   4   8.40 

+  0  1523.4 

7.3 

2.8  0.19 

22 

2248.5 

19   0   4.93 

23  1158.1 

7.1 

2.7 

0.20 

10 

0  57.3 

0  1041.39 

1  10  33.6 

7.5 

2.8  0.19 

23 

2250.7 

19  6  18.30 

23   9  57.2 

7.1 

2.6  0.20 

11 

0  59.8 

0  17  6.72 

2  515.9 

7.6 

2.9 

0.19 

24 

22  53.0 

19  1235.09 

23   642.9 

7.0 

2.6 

0.19 

12 

1    2.1 

02322.99 

2  59  14.3 

7.7 

2.9 

0.19 

25 

22  55.4 

191855.04 

-23  213.8 

6.9 

2.6 

0.19 

13 

1    4.2 

0  29  28.73 

+  3  5212.5 

7.9 

3.0 

0.20 

26 

22  57.9 

1925  17.90 

225628.9    69 

2.6 

0.19 

14 

1    6.2 

0  35  22.39 

4  43  53.9 

8  1 

3.1 

0.20 

27 

23   0.3 

19  3143.44 

22  49  27. 1 

6.8 

2.6 

0.19 

16 

I    7.9 

0  41    2.37 

534    1.2 

8.3 

3.1 

0.21 

28 

23   2.8 

19  3811.44 

2241    7.5 

6.8 

2.5 

0.19 

16 

1    9.4 

0  46  27.05 

6  22  17.9 

8.5 

3.2 

0.21 

29 

23   5.4 

19  44  41.72 

223129.0 

6.7 

2.5 

0.18 

17 

1  10.6 

05134.81 

7   827.9 

8.7 

3.3 

0.22 

30 

23   8.0 

1951  14.11 

-22  20  30.8 

6.7 

2.5 

0.18 

18 

1  11.4 

05624.12 

+  7  5215.3 

8.9 

3.4 

0.22 

31 

23  10.6 

1957  48.44 

22   812.2 

6.7 

2.5 

0.18 

19 

1  12.0 

1    0  53.50 

8  33  25.6 

9.2 

3.5 

0.23 

Feb.  1 

23  13.3 

20   4  24.55 

21  54  32.5 

6.6 

2.5 

0.18 

20 

1  12.2 

1    6   1.56 

91144.9 

9.4 

3.6 

0.23 

2 

23  16.0 

2011    2.31 

21  39  30.9 

6.6 

2.5 

0.18 

21 

1  12.0 

1    847.05 

9  47  0.9 

9.7 

3.7 

0.24 

3 

2318.7 

20  1741.59 

2123   7.0 

6.6 

2.5 

0.18 

22 

1  11.4 

1  12  8.85 

10  19  2.4 

10.0 

3.8  0.25 

4 

2321.4 

20  24  22.27 

-21    520.2 

6.5 

2.5 

0.18 

23 

1  10.4 

1  15   5.98 

-1-10  47  39.1 

10.3 

3.9  0.26 

5 

23  24.2 

20  31    4.26 

2046  10.1 

6.5 

2.5 

0.18 

24 

1    9.1 

1  17  37.68 

11  1241.8 

10.6 

4.0  0.27 

6 

23  26.9 

20  37  47.47 

20  2536.1 

6.5 

2.5 

0.18 

25 

1    7.3 

1  19  43.40 

11  34   2.5 

11.0 

4.2 

0.28 

7 

23  29.7 

2014  31.82 

20   3  37.9 

6.4 

2.5 

0.18 

26 

1    5.0 

1  21  22.77 

115134.7 

11.3 

4.3 

0.29 

8 

23  32.5 

20  51  17.24 

1940  15.1 

6.4 

2.4 

0.17 

27 

1    2.3 

1  22  35.63 

12  5  13.1 

11.6 

4.4 

0.30 

9 

23  35.3 

20  58   3.65 

-191527.3 

6.4 

2.4 

0.17 

28 

0  59.1 

12322.12 

+1214  53.7 

11.9 

4.5 

0.31 

10 

23  38.2 

21    4  51.02 

18  49  14.3 

6.4 

2.4 

0.17 

29 

0  55.5 

1  23  42.66 

122033.9 

12.3 

4.6  0.32 

11 

234I.0J21  1139.32 

1821  35.9 

6.4 

2.4 

0.17 

30 

0  51.4 

123  38.01 

122213.0 

12.6 

4.8  0.33 

12 

23  43.9  21  1828.50 

175231.8 

6.4 

2.4 

0.17 

31 

0  47.0 

123  9.19 

1219  52.7 

13.0 

4.9|  0.33 

13 

23  46.8 

21  25  18.53 

17  22    1.9 

6.4 

24 

0.17 

32 

0  42.3 

1  22  17.54 

1213  36.7 

13.3 

5.0 

0.34 

14 

23  49.7 

2132   9.40 

-16  50   6.3 

6.4 

2.4 

0.17 

33 

037.1 

121    4.79 

+12   3  31.6 

13.6 

5.1 

0.35 

15  2352.612139    1.09-10  1644.9 

6.4 

2.4 

0.17 

34 

0  31.6 

1  19  32.96 

+  11  4947.0!  13.9 

5.2 

0.36  | 
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FOE  TRANSIT  AT  WASHINGTON. 

Ho. 

Dale.  ,    T,~' 
,Truait. 

Apparent        Apvari-nl                           X.T-i-f 

K.AJwniuu   [Wlnalit*                           Mrm. 

M           1           at             Hor.  Semi-  I'aee. 

(r., ,.,,(..     I     Tr.i»it        t':ir    >i»iu    Her. 

Data. 

Time 

af 

Tnaaii 

3935.9 

A  pparent    .    Apparent 
R  Amuioo  DrvliuuuD 

Hor.'seml   Pul 
P«  illiun     Met. 

8.9    3.4  0.23 

Apr.  1     0  42.3 

1  99  I7JM +13 1-1 36:71  13^3;    5.0  0.34 

3    653.90 

+  94627:6 

3    037.1 

131    4.79 

13   3:tl.6  13.61    5.1,0.35 

3337.4 

21330.84 

103010.3 

3 

3.3  0.83 

3.    0  31.6 
4    0  95.9 

1  1939.90 

II 49  47.0  13.9    5.2  0.36 

18 

22  29.1 

2  17  57.46 

10  54  44.2 

3.3  0.98 

1  17  44.41 

II  3335.9!  14.1;    5.3  0.36 

19 

2930.9 

393  43.90 

1130   5.1 

8.4 

3.8:0.91 

5    0  19.9 

1  15  41.77. 

II  1314.5  14.4    5.40.37 

9n 

3333.9 

99940.34 

19  6  8.4 

ad 

3.1  0.81  1 

6    0  I3.B 

1  1397.83  4 

1049   3.5  14.;;    5.5  0.38 

31 

3335.0 

93546.95 

+  19  4949.9 

8, 

3.1  0.91 

7!    0    7.6 

1  11    5.59 

109339.3  14.9    5.6  0.38 

99 

3337.3 

343   3.98 

13  30  3.3 

6.0 

3.0  0.30 

8.   0    1.3 

1    838.14 

95539.1    15.0     5  6.0.38 

23 

2239.8 

348  31.68 

1357  41.9 

7.» 

7i 

3.0  0.30 

8  2354.h 

1    6  8.56 

9  36  19.9  15.1     5. 7 j  0.38 

34 

22  4*5 

955  10.98 

14  35  49.6 
151358.9 

9.9  0.20  ! 

9  93  48.4 

1    339.89 

85553.4,  15.3    5.7,0.39 

35 

32  45.4 

3    2   0.03 

7.7 

9.9;  0.90  1 

102342.0 

1    1  15.054-  894  48.9  15.3    5.8  0,31) 

98 

3348.5 

3  9    1. 17j+ 15 53 91. 7 

7.6 

3.9:o.90! 

II  3335.7 

0  5856.69 

7  5334.9  IS.3    5.8  0.39 

97 

22  51.8 

31613.9%    163045.4 

7.S 

9.H  0.19 

123399.6 

056  47.94 

73339.2  15.2    5.8:0.39 

38 

93  55.3 

33338.50:    17  9    1.6 

7.1 

2.8.  0. 19 1 

13  3323.8 

054  48.84 

66338.0  15.2    5.8  0.38 

39 

3358.9 

331  15.06    17  47    1.7 

7.3 

3.8  0.19 j 

14,9310.9 

0*1    3.35 

63394.7  15. li   5.7  0.36 

30 

33   2.7 

339   3.70    1894  36.3 

7.2 

9.7,0.19 

1533  13.7 

05139.954 

55550.3  15.0    5.7i  0.38 

31 

23    6.5 

347    4.43  +  19    135.4 

7.1 

87io.l9 

16  33   7.5 

0  50  16.74 

530   3.8  14.9    5.6  0.37 

J  una  1 

23  1 1.0 

35517.18    1937  48.3 

7.n 

9.7,0.19 

17:33   3.5 

04917.69 

5   6  17.1   14.7    5.6  0.37 

2 

33  15.5 

4    3  41.77    90  13  3.5 

6.9 

9.6  0.19 

18  3357.9 

0  48  35.69 

44445.1   14.5    5.5  0.37 

3 

33  30.2 

4  1317.89:  9047   9.3 

6.6 

9.6  0.19 

I         19  3353.6 

04811.12 

43536.0  14.4    5.4  0.36 

4 

23  25.0 

431    5.04    31  1953.0 

6.6 

3.60.19 

j        30  3349.6 

048   4.12+4   856.4  14.3    5.3  0.36 

6 

2330.1 

4  30   2.54+21  51    9.7 

G.8 

3.6  0.19 : 

SI  3345.8 

04814.63 

35450.3,14.0    5.3  0.35 

6 

33  35.1 

4  39  9.58    22  90  95.5 

8.8 

9.6  0.19 

33  2343.3 

04843.42 

34390.0  13.7.    5.3  0.35 

1 

3340.4 

44835.17    3347  49.4 

6.7 

2.5 

11.19 

;        33!  3239.1 

0  4937.32 

33496.0  13.5    5.1  0.34 

6 

23  45.8 

4  57  48.13,  3313   9.9 
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14  5925.01 

1836  33.7 

6.7 

2.5 

0.18 

8 

2258.7 

16  1149.42 

1824  31.7 

12.1 

4.5 

0.33 

25 

049.1 

15  5  13.67 

19  6  45.3 

6.7 

2.6 

0.18 

9 

22  52.6 

16  9  35.60 

181310.9 

11.8 

4.4 

0.32 

26 

0  50.9 

1511    1.90 

-19  35  59.8 

6.8 

2.6 

0.19 

10 

2247.1 

16  8  6.55 

-18  5  47.9 

11.5 

4.3 

0.31 

27 

0  52.8 

151649.58 

20   4  15.7 

6.8 

2.6 

0.19 

11 

22  42.4 

16  721.16 

18  213.4 

II. 1 

4.2 

0.30 

28 

0  54.6 

152236.59 

203131.4 

6.9 

2.6 

0.19 

12 

2238.4 

16  7  17.38 

18  212.1 

10.8 

4.1 

0.29 

29 

0  56.4 

152822.74 

20  57  45.1 

7.0 

2.6 

0.19 

13 

2235.0 

16   7  52.59 

18  524.8 

10.5 

4.0 

0.28 

30 

0  58.2 

15  34   7.84 

212255.3 

7.0 

2.7 

0.19 

14 

22  32.2 

16  9  3.85 

18  1129.9 

10.2 

3.9 

0.27 

31 

1    0.0 

15  39  51.61 

-2147   0.3 

7.1 

2.7 

0.20 

15 

2230.0 

1610  48.08 

-1820   5.5 

9.9 

3.8 

0.27 

Nov.  1 

1    1.7 

15  4533.76 

22  9  58.4 

7.2 

2.7 

0.20 

16 

2228.3 

1613  2.21 

1830  49.4 

9.7 

3.7 

0.26 

2 

1    3.4 

15  51  13.92 

22  3147.6 

7.3 

2.8 

0.20 

17 

2227.1 

1615  43.38 

18  4320.7 

9.5 

3.6 

0.25 

3 

1    5.1 

1556  51.69 

225226.1 

7.4 

2.8 

0.20 

18 

2226.3 

16  1848.88 

18  57  19.5 

9.3 

3.5 

0.25 

4 

1    6.8 

16   226.58 

23  1152.0 

7.5 

2.8 

0.21 

19 

22  25.8 

16  2216.18 

19  1227.3 

9.1 

3.5 

fr.24 

.      5 

1    8.4 

16   7  58.02 

-23  30   3.1 

7.6 

2.9 

0.21 

20 

2225.6 

1626  3.05 

-19  2827.7 

8.9 

3.4 

0.24 

6 

1    9.9 

16  1325.36 

23  46  57.4 

7.7 

2.9 

0.22 

21 

2225.7 

16  30   7.46 

1945   5.8 

8.7 

3.3 

0.23 

7 

1  11.3  16  18  47.84 

24   232.8 

7.8 

2.9 

0.22 

22 

2226.1 

16:34  27.58 

20  2  8.3 

8.5 

3.3 

0.23 

8 

1  12.6  16  24    4.65 

24  16  47.2 

7.9 

3.0 

0.23 

23 

22  26.7 

1639    1.82 

20  19  23.0 

8.3 

3.2  0.23 

9 

1  13.8  1620  14.79 

24  29  38.4 

8.1 

3.0 

0.23 

24 

22  27.5 

16  43  48.74 

20  36  39.8 

8.2 

3.1 

0.22 

10 

1  14.9  1634  17.14 

-2441    4.1 

8.2 

3.1 

0.24 

25 

22  28.5 

16  48  47.08 

-20  53  49. 1 

8.0 

3.1 

0.22 

11 

1  15.9  16  39  10.45 

24  51    1.9 

8.3 

3.1 

0.24 

26 

2229.7  16  53  55.75 

21  10  42.7 

7.9 

3.0  0.22 

12 

1  16.7  16  43  53.27 

24  59  29.2 

8.5 

3.2 

0.24 

27 

22  31.1 

16  59  13.77 

21  27  13.3 

7.8 

3.0  0.21 

13 

1  I7.3J  16  4824.02 

25  6  23.5 

8.7 

3.3 

0.25 

28  22  32  6  17   4  40.30 

21  43  14.4 

7.6 

2.9  0.21 

14 

1  17.6  16  5240.85 

25  1 1  42.4 

8.9 

3.3 

0.25 

29  22  34.2  17  1014.55 

1 

2158  40.5 

7.5 

2.9  0.21 

15 

1  17.7  165641.73-251523.0 

i                                       1 

9.1 

3.4 

0.26 

30  2236.0  17  15  55.85 

-22  1326.2    7.4 

2.8  0.20 

j                   | 

id    1  17.4  17   0  24.39|-25  1722.3 

9.3 

3.5 

0.26 

3 1 1 22  37.8  17  21  43.60|-22  27  26.9J   7.3 

2.8  0.20  1 
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FOR  TRANSIT  AT  WASHINGTON. 

ft 

Date. 

Mean 

Time 

of 

Transit 

Apparent 
It  Ascension 

St 

Transit 

Apparent 
DeoUnttion 

St 

Transit 

Hor. 
Par. 

Semi- 
dism. 

17.0 

S.T.of 
Sem. 
Pass. 
Mer. 

Date. 

Mean 

Time 

of 

Transit 

Apparent 

R.  Ascension 

at 

Transit 

Apparent 

Declination 

at 

Transit 

Hot. 
Par. 

Semi, 
diam. 

8.Txf 
8wn. 
Puss. 
Mer. 

8 

2.08 

Jan.  0 

h    m 
3   9.5 

h   m     s 
21  51    7.58 

Q      1       II 

-13  27  43.5 

17.6 

a 
1.17 

Feb.  15 

h    m 
0  21.7 

b   m     s 
22   4  11.84 

o      t       II 

-  25824.9 

32.2 

// 
31.1 

1 

3   8.4  2153  56.22 

13   4  33.7 

17.8 

17.2 

1.18 

16 

0  15.4 

22    147.09 

3   526.0 

32.2 

31.1 

2.08 

2 

3   7.1!  21  5640.28 

124123.3 

18.1 

17.4 

1.20 

17 

0   9.1 

215921.78 

3  1324.4 

32.3 

31.2 

2.09 

3 

3   5.8  21  59  19.63 

12  18  13.7 

18.4 

17.7 

1.21 

18 

0   2.7 

21  56  56.88 

32216.1 

32.2 

31.2 

2.09 

4 

3   4.4 

22    154.13 

1 1  55   6.3 

18.6 

17.9 

1.23 

18 

2356.4 

21  54  33/35 

3  31  56.8 

32.2 

31.1 

2.08 

5 

3   3.0 

22  4  23.65 

-1132  2.3 

18.9 

18.2 

1.24 

19 

23  50.1 

215212.13 

-  34221.8 

32.1 

31.1 

2.08 

6 

3    1.5 

22   6  48.05 

II    9   3.3 

19.2 

18.5 

1.25 

20 

23  43.9 

2149  54.14 

3  5326.0 

32.0 

31.0 

2.07 

7 

2  59.9 

22   9   7.16 

10  46  10.6 

19.5 

18.8 

1.27 

21 

23  37.7 

21  47  40.28 

4   5  4.4 

31.8 

30.8 

2.06 

8 

258.2 

22  1 1  20.82 

1023  25.8 

19.8 

19.1 

1.28 

22 

23  31.6 

214531.39 

4  17  11.9 

31.6 

30.6 

2.05 

9 

256.4 

2213  28.87 

10   0  50.? 

20.0 

19.4 

1.30 

23 

2325.6 

21  43  28.27 

4  29  43.1 

31.4 

30.4 

2.04 

10 

254.5 

221531.13 

-  93826.6 

20.3 

19.7 

1.32 

24 

23  19.7 

214131.63 

-  4  42  32.5 

31.3 

30.2 

2.02 

11 

252.6 

221727.41 

9  16  15.2 

20.7 

20.0 

1.34 

25 

2314.0 

2139  42.12 

4  55  35.1 

31.0 

30.0 

2.01 

12 

2  50.6 

22  19  17.52 

8  54  18.3 

21.0 

20.3 

1.36 

26 

23  8.3 

21  38  0.30 

5  8  46.0 

30.7 

29.7 

1.99 

13 

2  48.4 

2221    1.26 

8  32  37.7 

21.4 

20.7 

1.38 

27 

23  2.8 

21  36  26.69 

522  0.3 

30.4 

29.4 

1.97 

14 

246.1 

22  22  36.45 

8  11  15.2 

21.7 

21.0 

1.40 

28 

2257.5 

2135    1.70 

5  3513.4 

30.1 

29.1 

1.95 

15 

243.7 

2224   8.90 

-  7  5012.6 

22.0 

21.3 

1.42 

Mar.  1 

2252.3 

213345.67 

-  54821.1 

29.8 

28.8 

1.93 

16 

241.1 

22  25  32.40 

72931.8 

22.4 

21.6 

1.44 

2 

2247.2 

213238.87 

6    1  19.3 

29.4 

28.4 

1.91 

17 

2  38.3 

22  26  48.74 

7   9  14.8 

22.7 

21.9 

1.46 

3 

2242.3 

213141.53 

6  14   4.3 

29.1 

28.1 

1.88 

18 

2  35.5 

2227  57.72 

6  49  23.9 

23.1 

22.3 

1.49 

4 

2237.6 

2130  53.78 

6  26  32.6 

28.7 

27.7 

1.86 

19 

2  32.6 

2228  59.14 

630    1.2 

23.5 

22.6 

1.51 

5 

2233.1 

21  30  15.72 

6  38  41.0 

28.3 

27.3 

1.84  \ 

20 

229.6 

222952.79 

-611    8.6 

23.8 

23.0 

1.54 

6 

2228.7 

212947.37 

-  650  26.7 

27.9 

26.9 

1.81 

21 

2  26.4 

22  30  38.48 

5  52  48.2 

24.2 

23.4 

1.56 

7 

2224.4 

21  29  28.70 

7    147.1 

27.5 

26.6 

1.79 

22 

223.0 

2231  16.02 

5  35  2.4 

24.6 

23.8 

1.58 

8 

2220.4 

21  29  19.67 

7  12  40.0 

27.1 

26.2 

1.76 

23 

2  19.6 

22  3145.25 

517  53.6 

25.0 

24.1 

1.61 

9 

2216.5 

212920.19 

723   3.1 

26.7 

25.8 

1.74 

24 

216.0 

22  32   5.99 

5    124.2 

25.4 

24.5 

1.63 

10 

2212.8 

2129  30.13 

7  3254.7 

26.3 

25.4 

1.71 

25 

2  12.3 

22  32  18.10 

-  4  45  36.5 

25.8 

24.9 

1.66 

II 

22  9.2 

2129  49.36 

-  7  42  13.2 

25.9 

25.0 

1.69 

26 

2   8.4 

22  32  21.43 

4  30  33.0 

26.2 

25.3 

1.68 

12 

22   5.7 

21  30  17.69 

7  50  57.1 

25.5 

24.6 

1.66 

27 

2   4.4 

223215.86 

4  16  16.1 

26.6 

25.7 

1.71 

13 

22  2.3 

2130  54.92 

7  59   5.2 

25.0 

24.2 

1.64 

28 

2   0.2 

22  32    1.29 

4   248.3 

27.0 

26.0 

1.73 

14 

2159.1 

21  31  40.84 

8  636.6 

24.6 

23.8 

1.61 

29 

155.9 

22  3137.64 

3  50  12.2 

27.4 

26.4 

1.76 

15 

2156.1 

213235.23 

8  13  30.4 

24.2 

23.4 

1.58 

30 

151.4 

22  31    4.89 

-  338  30.4 

27.8 

26.8 

1.78 

16 

2153.2 

2133  37.84 

-  819  45.7 

23.9 

23.1 

1.56 

31 

t  46.8 

22  30  23.04 

3  27  45.2 

28.1 

27.2 

1.81 

17 

2150.4 

21  34  48.45 

82521.6 

23.5 

22.7 

1.53 

Feb.  1 

1  42  0 

2229  32.10 

3  17  58.8 

28.5 

27.5 

1.83 

18 

21  47.8 

2136  6.80 

830  17.9 

23.1 

22.4 

1.51 

2 

137.1 

2228  32.14 

3   9  13.4 

28.9 

27.9 

1.86 

19 

21  45.3 

2137  32.64 

8  34  34.4 

22.8 

22.0 

1.48 

3 

132.1 

22  27  23.29 

3    1  31.3 

29.2 

28.2 

1.88 

20 

21  42.9 

2139   5.71 

83810.6 

22.4 

21.6 

1.46 

4 

126.9 

2226   5.72 

-  254  54.5 

29.6 

28.6 

1.91 

21 

21  40.6 

2140  45.75 

-  841    6.4 

22.0 

21.3 

1.44 

5 

121.5 

22  24  39.66 

2  49  24.7 

29.9 

28.9 

1.93 

22 

2138.5 

2142  32.50 

843  21.8 

21.7 

20.9 

1.41 

6 

1  15.9 

2223    5  41 

2  45   3.5 

30.2 

29.2 

1.95 

23 

2136.5  2144  25.69 

8  44  56.7 

21.3 

20.6 

1.39 

7 

1  10.3 

222123.34 

24152.1 

30.5  29.5 

1.96 

24 

2134.5  21  46  25.06 

84551.1 

21.0 

20.2 

1.37 

8 

1    4.5 

22  19  33.88 

23951.4 

30.9  29.7 

1  .90 

25 

2132.6  2148  30.36 

8  46   5.3 

20.6 

19.9 

1.35 

9 

0  58.6 

22  17  37.52 

-  2  39    1.8 

31.2 

30.0 

2.00 

26 

2130.8  2150  41.33!-  845  39.5 

20.3 

19.6 

1 .33  | 

10 

0  52.6 

22  15  34.85 

2  39  23.3 

31.4 

30.3 

2.02 

27 

21  29.2  21  52  57.70!     8  44  34.0 

20.0 

19.3 

1 .30 

11 

0  46.5 

22  1326.52 

2  40  55.4 

3I.&30.5 

i 

2.03 

28 

21  27.6  21  55  19.24*     8  42  49.2 

19.7 

19.0  1.28 

12 

0  40.4 

22  11  13.24 

2  43  37.4 

3I.81  30.7 

2.05 

29 

2126.1 

2157  45.73      8  40  25.2 

19.4 

18.7  1.26 

13 

034.2 

22   8  55.81      247  27.8 

31.0  30.8 

2.06 

30 

21  24.7 

22  0  16.92     8  37  22.6 

19.1 

18.4  1.24 

14 

028.0 

22  6  35.C6  -  2  52  24.5 

32.1 

31.0 

2.07 

31 

2123.3 

22  252.60-  833  41.7 

18.8 

18.1 

1.22 

IS 

021.7 

22   4  11.84-  25824.9 

32.2  31.1 

2.08 

32 

2122.122   5  32.55-829  23.0 

18.51  17.8 

1.21  | 

308 


VENUS,   1886. 


FOR  TRANSIT  AT  WASHINGTON. 

1 

Date. 

Mean 

Time 

of 

Transit. 

Apparent 

R.  Ascension 

at 

Transit. 

Apparent 

Declination 

at 

Transit. 

Hor. 
Par. 

Semi- 
diam. 

S.T.of 
Sem. 
Pass. 
Mer. 

Date. 

Mean 

Time 

of 

Transit. 

i 

Apparent       Apparent 

R.  Ascension  Decollation 

at                   at 

Transit     \    Transit. 

Hor. 
Par. 

Semi- 
diam. 

B.T.ofj 
Sem.l 
Pass.! 
Mer. 

i 

1 

I  Apr.  1 

2 

h    m 
122.1 

h   m     s 
22   5  32.55 

O       /        // 

-  82923.0 

18.5 

17.8 

s 
1.21 

h    m 
May  17  21    3.7 

h   m     s           o     i     a 
0  48  25.46+  3  17  26.8 

10.6 

10.2 

s 
0.68 

2 

2 

120.9 

22   8  16.55 

824  27.1 

18.2 

17.5 

1.19 

18  21 

j 

3.7 

0  52  25.71 1     3  39  37.9 

10.5 

10.1 

0.67) 

3 

21 

1  19.8 

22  11    4.40 

8  18  54.4 

17.9  17.3 

1.17 

19  21 

3.8 

0  56  26.79      4    155.1 

10.4 

10.0 

0.67 

4 

2 

i  ia7 

22  13  55.93 

8  12  45.4 

17.6,  17.0 

1.15 

20,21 

3.9 

1    0  28.70 

4  24  17.9 

10.3 

9.9 

0.66 

5|2 

1  17.7 

22  16  50.95 

8   6   0.7 

17.4 

16.8 

1.13 

21 

21 

4.0 

1    4  31.45      4  46  45.4 

10.2 

9.8 

0.66 1 

6 

2 

1  16.7 

22  19  49.29 

-  7  58  40.8 

17.1 

16.6 

1.12 

22 

21 

4.1 

1    8  35.06+  5  9  16.9 

10. 1 

9.7 

0.65 

7J2 

1  15.8 

22  22  50.78 

7  50  46.4 

16.9  16.3 

1.10 

23 

21 

4.2 

1  12  39.52      5  3151.8 

10.0 

9,6 

0.65 

8|2 

1  14.9 

22  25  55.28 

7  42  17.9 

16.6  16.1 

1.08 

24 

21 

4.4 

116  44.84      5  54  29.3 

9.9 

9.6 

0.64 

9 

2 

1  14.1 

22  29   2.64 

7  33  15.9 

16.4  15.8 

1.07 

25  21 

4.5 

120  51.04      617   8.6 

9.8 

9.5 

0.64 

10 

2 

1  13.4 

22  32  12.71 

72341.0 

16.2  15.6 

1.05 

26  21 

4.7 

124  58.11      63949.0 

9.7 

9.4 

0.63 

11 

21 

1  12.7 

22  35  25.37 

-  7  13  33.7 

16.0  15.4 

I 

1.04 

27,21 

4.9 

1  29  6.06  +  7   2  29.7 

9.6 

9.3 

0.63 

12 

2 

1  12.0 

22  38  40.52 

7   2  54.6 

15.8  15.2 

i 

1.02 

28  21 

5.1 

1  33  14.91 

7  25  10.0 

9.6 

9.2 

0.62 

13  2 

1  1 1.3 

22  4158  02 

6  51  44.4 

15.5  15.0 

1.00 

29  21 

5.3 

1  37  24.66      7  47  49.3 

9.5 

9.2 

0.62 

14  21 

1  10.7 

22  45  17.77 

6  40   3.7 

15.3  14.8 

0.99 

30  21 

5.5 

14135.32      8  10  26.8 

9.4 

9.1 

0.61 

I5j2l 

10.1 

22  48  39.66 

6  27  52.9 

15.1 

14.6 

0.98 

31 

21 

5.8 

145  46.90      8  33    1.7 

i 

9.3 

9.0 

0.61 

16  21 

1    9.5 

22  52   3.59 

-  6  15  12.8 

14.9 

14.4 

0.97 

June  1 

21 

6.1 

1  49  59.4 1  +  8  55  33.3 

9.2 

8.9 

0.60 

17!  21 

j 

1    9.0 

22  55  29.48 

6   2   4.1 

14.7 

14.2 

0.95 

2  21 

6.4 

1  54  12.87      9  18   0.9 

9.2 

8.9 

0.60 

18,  21 

8.5 

22  58  57.24 

548  27.1 

14.5  14.0 

0.94 

3  21 

6.7 

1  58  27.27      9  40  23.7 

9.1 

8.8 

0.59 

I9|  21 

8.1 
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27 

21 

19.3 

3  45  38.41 

17  4244.0 

7.7 

7.4  0.52 
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29 

21 

20.8 

3  55   5.09 

18  1524.2 

7.6 

7.4  0.52 
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5.1 

0.34 

30 

23  47.9 

162945.79 

2139  10.1 

5.2 

5.0 

0.36 

16 

23   4.1 

124832.56 

-  3  3850.9 

5.3 

5.1 

0.34 

Dec.   1 

23  49.3 

16  35  6.09 

-215244.3 

5.2 

5.0 

0.36 

1? 

23   4.8  12  53   8.84 

4    8  31.3 

5.3 

5.1 

0.34 

2 

23  50.7 

16  40  27.% 

22   539.9 

5.2 

5.0 

0.36 

18 

23   5.5j  12  57  45.52 

4  38   7.5 

5.3 

5.1 

0.34 

3 

23  52.1 

16  4549.62 

22  17  56.2 

5.2 

5.0 

0.36 

19 

23   6.21  13   222.64 

5   7  33.9 

5.3 

5.1 

0.34 

4 

23  53.6 

1651  12.79 

22  29  32.6 

5.2 

5.0 

0.36 

20 

23   6.9 

13   7   0.24 

5  37   4.7 

5.3 

5.1 

0.34 

5 

23  55.0 

16  56  36.84 

22  40  28.7 

5.2 

5.0 

0.36 

21 

23   7.5 

13  1138.36 

-  6   624.0 

5.3 

5.1 

0.34 

6 

23  56.5 

17   2   1.72 

-22  50  43.9 

5.2 

5.0 

0.36 

22 

23   8.2 

13  16  17.04 

6  35  36.0 

5.3 

5.1 

0.34 

7 

23  57.9 

17   7  27.39 

23  0  17.8 

5.2 

5.0 

0.36 

23 

23   8.9 

1320  56.30 

7  4  40.0 

5.3 

5.1 

0.34 

8 

23  59.4 

17  1253.79 

23   9   9.8 

5.2 

5.0 

0.36 

24 

23   9.6 

13  25  36.20 

7  33  35.2 

5.3 

5.1 

0.34 

10 

0   0.9 

17  1820.87 

23  17  19.6 

5.2 

5.0 

0.36 

25 

2310.4  13  30  16.76 

8   220.8 

5.3 

5.1 

0.34 

11 

0  2.4 

1723  48.60 

23  24  46.8 

5.2 

5.0 

0.36 

26 

2311.2  13  34  58.03 

-  830  56.1 

5.3 

5.1 

0.34 

12 

0   3.9 

172916.92 

-23  3131.1 

5.2 

5.0 

0.36 

27 

23  12.0  13  39  40.03 

8  59  20.2 

5.3 

5.1 

0.34 

13 

0   5.5 

17  34  45.77 

23  37  32. 1 

5.2 

5.0 

0.36 

28 

23  12.7 

13  44  22.80 

9  27  32.4 

5.2 

5.1 

0.34 

14 

0  7.0 

174015.10 

23  42  49.5 

5.2 

5.0 

0.36 

29 

23  13.5  13  49   6.37 

95531.8 

5.2 

5.1 

0.34 

15 

0  8.6 

174544.86 

23  47  23.1 

5.2 

5.0 

0.36 

30 

23  14.3 

13  5350.77 

10  23  17.7 

5.2 

5.1 

0.34 

16 

0J0.1 

17  51  14.97 

23  51  12.6 

5.2 

5.0 

0.36 

31 

23  15.1 

13  5836.04 

-10  50  49.2 

5.2 

5.1 

0.34 

17 

0  11.7 

1756  45.38 

-23  54  17.7 

5.2 

5.0 

0.36 

Nov.  1 

23  15.9 

14    3  22.20 

11  18   5.4 

5.2 

5.1 

0.34 

18 

0  13.2 

18  216.01 

23  56  38.3 

5.2 

5.0 

0.37 

2 

23  16.8 

14    8   9.29 

1145   5.7 

5.2 

5.0  0.34 

19 

0  14.8 

18   7  46.81 

23  58  14.4 

5.2 

5.0 

0.37 

3 

23  17.6 

14  1257.34 

12  1149.2 

5.2 

5.0  0.34 

20 

0  16.3 

1813  17.71 

23  59   5.7 

5.2 

5.0  0.37 

4 

23  18.5 

14  17  46.37 

12  38  15.0 

5.2 

5.0  0.34 

21 

0  17.9 

18  1848.65 

23  59  12.3 

5.2 

5.0 

0.37  j 

5 

23  19.4 

14  22  36.42 

-13   4  22.5 

5.2 

5.0  0.34 

22 

0  19.5 

1824  19.56-2358  34.1 

5.2 

5.0 

0.37 

6 

23  20.3 

14  27  27.50 

13  30  10.8 

5.2 

5.0  0.34 

23 

021.1 

182950.37.  2357  11.0 

5.2 

5.0 

0.37' 

7 

23  21.2 

14  3219.64 

13  55  39.1 

5.2 

5.0  0.35 

24 

0  22.6  183521.03    23  55   3.2 

5.2 

5.0, 

0.37 

8 

23  22.1 

14  37  12.87 

14  20  46.6 

5.2 

6.0  0/35 

25 

0  24.2  18 4051. 45j  235210.7 

5.2 

5.0  0.37 1 

9 

23  2*3. 1 

14  42   7.23 

1 4  45  32.5 

5.2 

5.0  0.35 

26 

0  25.8  184621.57    234833.7 

1 

5.2 

5.0  0.37 

10 

23  24.1 

14  47   2.72-15   9  56.0 

5.2 

5.0(  0.35 

27 

0  27.4 

185151.33-23  44  12.3 

5.2 

5.0 

0.37 

11 

23  25.1 

14  51  59.38)    15  33  56.2 

5.2 

5.0(  0.35 

28 

0  29.0  1857  20.65   23  39   6.7 

5.2 

5.0 

0.37; 

12 

23  26.1 

14  5657.22    15  57  32.5 

5.2 

5.0  0.35 

i 

29 

0  30.5  19   249.47    23  33  16.9 

5.2 

5.0  0.37 

13 

23  27. 1 

15    1  56.26 

16  2044.0 

5.2 

5.0|  0.35 

30 

0  32.0  19   8  17.74    23  2643.4 

5.2 

5.0j  0.37 

14 

2328.2 

15   6  56.51 

164329.8 

5.2 

5.o|  0.35 

31 

0  33.5  19  13  45.39    23  19  26.4 

5.2 

5.0  0.37 

15 

2329.3 

151157.97 

-17   5  49.2 

5.2 

5.0  0.35 

32 

0  35.0  19  19  12.37-23  1 1  26.3 

5.2 

5.0 

0.37 

16 

23  30.4 

15  17   0.65 

-17  27  41.5 

5.2 

5.0 

0.35 

33 

0  36.5 

,1924  38.61 

-23  2  43.4 

5.2 

I   5.0 

0.37! 

MARS,    1886. 
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FOB  TRANSIT  AT  WASHINGTON. 


Jan.  1 
2 
:i 
4 


5 


6 
7 
6 
9 
10 

II 
12 
i:i 
14 
IS 

16 
17 

18 
19 

2» 

21 
22 
23 
94 

25 

26 
27 

2* 
29; 

30, 

i 

31 

Feb.   I 

2 

3 

4 

6 

e 

9 

10 
II 
12 
13 
14 

15 


Men       A 
Time    K- 
of 


at 


1   Apparent 
Decimation 

at 
!     Transit 


b    no       b    a 


16  46.0  11 

16  45.0  II 

16  42.0  II 

16  38.9  11 

16  35.8  11 

16  32.7  11 

1629.5  11 

1636.3  II 

1623.1    11 

16  19.8  11 

16  16.5  11 

1613.1    11 

16    9.7;  II 

16   6.3  1 1 

16   2.9  II 

15  59.4   11 

15  55.8  11 

15  52.2  11 

15  48.6  II 

1545.0  II 

1541.3  11 

1537.5  1 1 

15  33.7  II 

15  29.8  11 

15  26.0  II 

15  22.0  11 

1518  0  II 

15  14.0  II 

1510.0  11 

15   5.9   II 

15    1.7   II 

14  57.5  1 1 

14  53  2  II 

14  48.9  11 

14  44.5  II 

14  40.1    II 

14  35.6  II 

1431. 1    II 

14  26.5  II 

1421.9  II 

14  17.3  1 1 

14  12.6  1 1 

14    7.6  II 

14    3.0  II 

13  58.2  II 

13  53.3   II 

13  48.4   II 

35  53.58   +5  46  35.2  8.4  4.6  0.32 

3649.13      544  20.5  8.5  4.6  0.32 

37  42.61       540  16.3  6.6  4.9  0.33 

38  34.56      5  36  26.8  6.6  4.9  0.33 

39  24.37      5  32  52.4  6.7  5.0  0.33 

I 

40  12.20+529  29.11  6.6  5.0  0.34 

40  57.99      526  19.4;  6.9  5.10.34 

4141.71       5  23  23.3;  6.9  5.10.34 

4223.34      520  41.2;  9.0  5.1  0.35 

43   2.6:1      5  16  13.2  9.1  5.2  0.35 


43  40.14 

+5  15  59.5 

9.2 

5.2  0.36 

44  15.25 

5  14    0.51 

9.2 

5.3  0.36 

44  46.12 

5  12  16.2 

9.3 

5.3  0.36 

45  16.69 

5  10  46.9 

9.4 

5.4  0.37 

45  46.9S 

5    9  32.6 

9.5 

5.40.37 

46  12.85   +5 
46  36.35      5 

46  57.4 1 ;     5 

47  15.991     5 
47  32.04      5 


6  34.2 
751.1 

7  23.9 
7  12.6 
7  17.6 


47  45.53  +5   7  39.3 

47  56.41  5   6  17.4 

46    4  64  5   9  12.2 

46  10.17  5  1024.0 

46  12.97  5  1 1  5(2.9 

46  13.00  +5  13  39.0 

46  10.23  5  15  42.4 

46  4.62  5  16    3.2 
4756.13  52041.4 

47  44.75  5  2337.0 

47  30.45  +5  26  50.0 

47  13.20  5  30  20.5 

46  53.00  5  34    6.3 

46  29.63  -5  38  13.3 

46    3.69  5  42  35.3 

45  34.59  +5  47  14.1 

45    2.54  5  52    9.5 

44  27.54  5  57  21.  J 

43  49.62  6    2  46.7 

43    6.80  6    6  31.6 

42  25.09  +6  14  30.3 

4136.55  6  20  43.6 

40  49.20  6  27  M.I 

39  57.10  0  33  52.4 

39    2.29  6  40  46.9 

36  4.61  +6  47  54.1 

37  4.73  +6  55  13.3 


9.6 
9.6 
9.7 

9.6 
9.9 

0.0 
0.1 
0.2 
0.3 
0.4: 


5.5  0.37 

5.5  0.36 

5.6  0.38 
5.6  0.38 

5.7;  0.39 

I 

5.710.39 
5.6  0.39 
5.6  0.40 
5.9  0.40 
5.9  0.40 


0.5!  6.0  0.41 

0.6  6.0  0.41 

0.7,  6.1)0.41 

0.6  6.20.42 

0.9  6.2  <'.44 

1.01  6.3  0.42 

1.1  6.3  0.43 

1.2  6.4  0.43 

1.2  6.4  0.43 

1.3  6.5  0.44 

1.4  6.5  0.44 

1.5  0.6  0.44 

1 .6  6.6  0.45 

1.7  6.7' 0.45 
1.6  6.7  0.46 

\M  6.6  0.46 

2.0  6.6  0.40 

2.0  0.9  0.40 

2.1  6.9  0.47 

2.2  7.0  0.47 


2.3 
2.4 


7.0  0.47 
7.0  0.47 


Hot.  Semi- 
Par.  Idiam. 


F»-b.16 
17' 

16 

19i 
20 

81 
22 

» 
24; 

25 

i 
26 

«1 

28 

M»r.    1 

2 

3 

5 

6 

7i 

8 

9 

10 

II 

12. 

13 

14 

1 

15 
16 
17 

18. 

19 
20 

21; 

22 

23 
24 

2> 

26 

27 

28 
29 
30 
31 
32 


b  m  > 
3  46.4 
343.4 

3  33.3 
328.2 

3  23.1' 
3  17.9 
3  12.7 
3  7.5 
3   2.3 


257.0 
2  51.71 
2  46.3 
241.0 
2  35.6 

2  30.2 

224.8 

2  19.4; 

2  14.0 

2   8.6 
1 
2   3.1 

I  57.7 

1  52.3 

I  46.9 

1  41.5 

136.1 
I30^j 
125.4! 
J  20.1 
1  14.6 

I  9.5 
I  4.3 
0  59.0 
10  53.6 
0  48.7 

0  43.6 
0  36.5 
0  33.4 
0  26.4 
0  23.4 

0  18.5 
0  13.7 
0  6.9 
0  4.1 
9  59.3 


33  9  54.6 

34  9  50.0 


37   4.73+ 
36   2.11 
34  57.04 
3349.57 
3239.77 


6  55  13.3 

7  2  44.0 
7  10  25.3 
7  16  16.6 
726  17.1 


1  31  27.75+  7  34  26.0 
130  13.62  7  4242.3 
128  57.46;  7  51  5.2 
I27  39.44J  7  5033.7 
I  26  19.61  J     6   6   7.0 

124  58.12+  8  1644.0 
123  35.10  6  25  23.5 
I  22  10.71  8  34  4.6 
120  45.10  6  42  46.2 
1  19  16.41      6  51  27.3 

1, 17  50.82  +  9   0   6.7 

l' 16  22.49      9   6  43.1 

I  14  53.59      9  17  15.5 

I  13  24.291     9  25  42.9 

I  1154.78      9  34    4.2 

I 
I  I0  25.22J+  9  42  18.3 

I  8  55.79,  9  50  24.3 

I  7  26.66  9  56  21.0 

I  5  56.00  10   6    7.6 

I  4  30.00  10  13  43.2 

I  3  2.80J+I0  2I  7.0 
I  1  36.55  10  26  16.1 
I  0  11.42  10  35  15.9 
0  56  47.54     1041  59.71 

0  57  25.06    10  46  28  6! 

! 
056    4.11  +  105442.7; 

0  54  44.82  II    0  40.9 

0  53  27.33  II    6  22.6( 

0  52  11.74  1111  46.1! 

0  50  56.15  1116  56.2; 


0  49  46.66+11 
0  46  37.42  1 1 
0  47  30.47  1 1 
0  46  25.92  II 
0  45  23.86    II 

0  44  24/37+11 
0  43  27.51  II 
0  42  33.34  1 1 
04141.93  11 
0  40  53.33     11 


2147.1! 
26  20.4; 
30  35.7  j 
34  32.8 
36  11.5 

41  31.7; 
44  33.4 
47  Ki.3j 
49  40.6, 
51  46.1 


0  40    7.60  +11  53  32.9 
0  39  24.77+11  55    l.Oi 


2.4 
2.4 
2.5 
2.6 
2.6 

2.7i 

2.7, 

2.8; 

2.8; 

2.9' 


3.0 
3.1 
3.1 

3.1 
3.1 
3.1 
3.1 
3.2 


3.0 
2.9 
2  9 
2.9 
2.6 


2.8 
2.7 
2.6 
2.6 
2.5 

2.4 
2.3 
2.3 
2.2 
2.2 

2.1 
2.0 


7.0 
7.1 
7.1 
7.2 
7.2 

7.2 
7.3 


8.T.of 


0.47 
0.48 
0.48 
0.48 
0.49 

0.49 
0.49 


7.3]  0.49 
7.3i  0.49 
7.4  0.50 


2.9.    7.4  0.50 
3.0;   7.4!  0.50 


7.4|  0.50 
7  J>j  0.50 
7.5  0.51 

7.6J0.5I 
7.5j  0.61 
7.5J0.5I 
7.5|  0.51 
7.5|  0.51 


3.2  7.5  0.51 

3.2  7.5  0.51 

3.2  7.5)0.51 

3.2  7.50.51 

3.2;  7.&0.5I 

3.1  7.5|0.5I 

3.1  7.5)0.51 

3.l(  7.5  0.51 

3.0  7.4  0.51 

3.0  7.4  0.51 


7.4  0.50 
7.4  0.50 
7.4  0.50 
7.3  0.50 
7.3  0.00 

7.3  0.50 
7.3  0.50 
7.2  0.49 
7.2  0.49 
7. 1  0.49 

7.1  0.49 
7.0  0.48 
7.0  0.48 
6.9  0.47 
6.9  0.47 

6.9  0.47 
6.9  0.47 
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VENUS,    1886. 


FOR  TRANSIT  AT  WASHINGTON. 

Date. 

Mean 

Time 

of 

Transit 

Apparent 

R.  AneenaioD 

at 

Transit. 

Apparent 

Declination 

at 

Transit. 

Hor. 
Par. 

Semi- 
diam. 

5.3 

S.T.of 
Sem. 
Pass. 
Mer. 

Date. 

Mean 

Time 

of 

Transit 

Apparent 

R.  Asoenaion 

at 

Transit. 

Apparent 

DeoUnation 

at 

Transit. 

Hor. 
Par. 

Semi 
diam. 

8.T.of 
8em. 
Paaa. 
Mer. 

Oct.   1 

h    m 
22  54.6 

h  m     s 
1 1  39  48.40 

o      /     « 

+  3  46  9.3 

5.4 

B 

0.35 

Nov.  16 

h    m 
23  30.4 

h  m     s 
1517   0.65 

O        1        II 

-172741.5 

5.2 

5.0 

8 

0.35 

2 

22  55.3 

1144  23.61 

3  16  55.4 

5.4 

5.2 

0.35 

17 

23  31.5 

1522   4.57 

17  49   5.8 

5.2 

5.0 

0.35 

3 

22  55.9 

1 1  48  58.62 

247  34.7 

5.4 

5.2 

0.35 

18 

23  32.6 

1527   9.74 

1810    1.4 

5.2 

5.0 

0.35 

4 

22  56.6 

1 1  53  33.45 

2  18   7.7 

5.4 

5.2 

0.35 

19 

23  33.8 

15  3216.15 

183027.4 

5.2 

5.0 

0.35 

5 

22  57.2 

11  58   8.15 

1  48  35.3 

5.4 

5.2 

0.35 

20 

23  35.0 

1537  23.80 

185023.1 

5.2 

5.0 

0.35 

6 

22  57.8 

12   2  42.76 

+  1  18  58.2 

5.4 

5.2 

0.35 

21 

2336.2 

154232.69 

-19   9  47.8 

5.2 

5.0 

0.35 

7 

22  58.4 

12   7  17.30 

0  49  17.2 

5.4 

5.2 

0.35 

22 

23  37.4 

1547  42.80 

192840.7 

5.2 

5.0 

0.35 

8 

2259.1 

12  1151.83+  0  19  32.9 

5.4 

5.2 

0.35 

23 

23  38.6 

15  52  54.09 

19  47    1.0 

5.2 

5.0 

0.35 

9 

22  59.7 

1216  26.38-  0  10  13.9 

5.4 

5.2 

0.34 

24 

23  39.9 

1558   6.59 

20   4  48.0 

5.2 

5.0 

0.35 

10 

23   0.3 

1221    1.00 

040   2.6 

5.4 

5.2 

0.34 

25 

23  41.2 

16  3  20.29 

20  22  0.9 

5.2 

5.0 

0.35 

11 

23   0.9 

122535.74 

-  1    9  52.4 

5.3 

5.2 

0.34 

26 

23  42.5 

16   835.16 

-20  38  38.9 

5.2 

5.0 

0.36 

12 

23    1.5 

12  30  10.64 

1  39  42.4 

5.3 

5.2 

0.34 

27 

23  43.8 

161351.17 

20  5441.4 

5.2 

5.0 

0.36 

13 

23  2.2 

12  34  45.72 

2  9  32.0 

5.3 

5.2 

0.34 

28 

23  45.2 

16  19  8.30 

21  10   7.9 

5.2 

5.0 

0.36 

14 

23   2.8 

12  3921.05 

2  39  20.5 

5.3 

5.1 

0.34 

29 

23  46.5 

16  24  26.51 

21  24  57.7 

5.2 

5.0 

0.36 

15 

23   3.5 

1243  56.65 

3   9   7.0 

5.3 

5.1 

0.34 

30 

2347.9 

1629  45.79 

2139  10.1 

5.2 

5.0 

0.36 

16 

23  4.1 

124832.56 

-  3  3850.9 

5.3 

5.1 

0.34 

Dec.   1 

23  49.3 

16  35  6.09 

-215244.3 

5.2 

5.0 

0.36 

1? 

23   4.8 

12  53   8.84 

4    831.3 

5.3 

5.1 

0.34 

2 

23  50.7 

164027.38 

22   5  39.9 

5.2 

5.0 

0.36 

18 

23   5.5 

12  57  45.52 

4  38   7.5 

5.3 

5.1 

0.34 

3 

2352.1 

1645  49.62 

22  17  56.2 

5.2 

5.0 

0.36 

10 

23  6.2 

13   222.64 

5   7  38.9 

5.3 

5.1 

0.34 

4 

23  53.6 

16  51  12.79 

22  29  32.6 

5.2 

5.0 

0.36 

20 

23   6.9 

13   7   0.24 

5  37   4.7 

5.3 

5.1 

0.34 

5 

23  55.0 

165636.84 

22  40  28.7 

5.2 

5.0 

0.36 

21 

23   7.5 

13  1138.36 

-  6  624.0 

5.3 

5.1 

0.34 

6 

23  56.5 

17   2   1.72 

-2250  43.9 

5.2 

5.0 

0.36 

22 

23   8.2>  13  16  17.04 

6  35  36.0 

5.3 

5.1 

0.34 

7 

23  57.9 

17   7  27.39 

23   0  17.8 

5.2 

5.0 

0.36 

23 

23  8.9  1320  56.30 

7  4  40.0 

5.3 

5.1 

0.34 

8 

23  59.4 

17  12  53.79 

23   9   9.8 

5.2 

5.0 

0.36 

24 

23   9.6 

13  25  36.20 

7  33  35.2 

5.3 

5.1 

0.34 

to 

0   0.9 

17  1820.87 

23  17  19.6 

5.2 

5.0 

0.36 

25 

23  10.4  13  30  16.76 

8   2  20.8 

5.3 

5.1 

0.34 

11 

0  2.4 

172348.60 

23  24  46.8 

5.2 

5.0 

0/36 

■ 

26 

23  11.2  13  34  58.03 

-  830  56.1 

5.3 

5.1 

0.34 

12 

0   3.9 

1729  16.92 

-23  3131.1 

5.2 

5.0 

0.36 

27 

23  12.0  13  39  40.03 

8  59  20.2 

5.3 

5.1 

0.34 

13 

0   5.5 

17  34  45.77 

23  37  32. 1 

5.2 

5.0 

0.36 

28 

23  12.7 

13  44  22.80 

9  27  32.4 

5.2 

5.1 

0.34 

14 

0  7.0 

174015.10 

23  42  49.5 

5.2 

5.0 

0.36 

29 

23  13.5  13  49   6.37 

95531.8 

5.2 

5.1 

0.34 

15 

0  8.6 

17  4544.86 

23  47  23.1 

5.2 

5.0 

0.36 

30 

23  14.3  13  53  50.77 

10  23  17.7 

5.2 

5.1 

0.34 

16 

010.1 

17  51  14.97 

23  51  12.6 

5.2 

5.0 

0.36 

31 

23  15.1 

13  5836.04 

-10  50  49.2 

5.2 

5.1 

0.34 

17 

011.7 

17  5645.38 

-2354  17.7 

5.2 

5.0 

0.36 

Nov.  I 

23  15.9  14    3  22.20 

11  18  5.4 

5.2 

5.1 

0.34 

18 

0  13.2 

18  216.01 

23  56  38.3 

5.2 

5.0 

0.37 

2 

23  16.8  14   8  9.29 

1 1  45   5.7 

5.2 

5.0  0.34 

19 

0  14.8 

18  7  46.81 

23  58  14.4 

5.2 

5.0 

0.37 

3 

23  17.6 

14  1257.34 

12  1149.2 

5.2 

5.0  0.34 

20 

0  16.3 

1813  17.71 

23  59   5.7 

5.2 

5.0 

0.37 

4 

23  18.5 

14  17  46.37 

12  38  15.0 

5.2 

5.0  0.34 

21 

0  17.9 

181848.65 

235912.3 

5.2 

5.0 

0.37 

5 

2319.4 

14  22  36.42 

-13   4  22.5 

5.2 

5.0  0.34 

22 

0  19.5 

1824  19.56-23  58  34.1 

5.2 

5.0 

i 
0.37 

6 

23  20.3 

14  27  27.50 

13  30  10.8 

5.2 

5.0  0.34 

23 

021.1 

I829  50.37J  23  57  11.0 

5.2 

5.0 

0.37 

7 

23  21.2 

14  3219.64 

13  55  39.1 

5.2 

5.0]  0.35 

24 

0  22.6 

183521.03    23  55   3.2 

5.2 

5.0 

0.37 

8 

23  22.1 

14  37  12.87 

14  20  46.6 

5.2 

5.0  0.35 

25 

0  24.2  18405l.45|  235210.7 

5.2 

5.0  0.37  | 

9 

23  23. 1 

14  42   7.23 

14  45  32.5 

5.2 

5.0  0.35 

1 

26 

0  25.8  184621.57    23  48  33.7 

i 

5.2 

5.0 

0.37 

10 

23  24.1 

14  47   2.72-15   9  56.0 

5.2 

5.0(  0.35 

27 

0  27.4 

185151.33-23  44  12.3 

5.2 

5.0 

0.37 

11 

23  25.1 

14  5159.38!    15  33  56.2 

5.2 

5.0  0.35 

28 

0  2D.0 

1857  20.65    23  39  6.7 

5.2 

5.0 

0.37 

12 

23  26.1 

14  5657.221;    15  57  32.5 

5.2 

5.0  0.35 

29 

0  30.5 

19   249.47    23  3316.9 

5.2 

5.0'  0.37 

j 

13 

23  27. 1 

15    1  56.26 

16  20  44.0 

5.2 

5.0(  0.35 

30 

0  32.0 

19   8  17.74    23  2643.4 

5.2 

Mj  0.37 

14 

23  28.2 

15   6  56.51 

16  4329.8 

5.2 

5.0|  0.35 

31 

0  33.5 

1913  45.39    23  1926.4 

5.2 

5.0  0.37  , 

| 

15 

2329.3 

15  1157.97 

-17   5  49.2 

5.2 

5.0  0.35 

32 

0  35.0  19  19  12.37-23  1 1  26.3 

5.2 

5.0  0.37  ; 
5.0J0.37: 

16 

23  30.4 

15  17   0.65-17  27  41.5 

5.2 

5.0 

0.35 

33 

0  36.5|  1 9  24  38.6 1  -23  9  4X4 
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FOR  TRANSIT  AT  WASHINGTON. 


Dale. 


Mean  '    Apparent 
Time    R.  Ascension 
of  at 

Transit      Transit 


Apparent 

Declination 

at 

Transit. 


h  m 

b 

Jan.  1 

16  48.0  II 

1 

2 

10  45.0  II 

:t 

16  42.0  II 

4 

16  38.9  II 

5 

16:15.8  II 

1 

<s 

16  32.7  II 

*  7 

16  29.5  II 

9 

1626.3  11 

1623.1  II 

10 

16  19.8  II 

II 

16  16.5  II 

12 

16  13.1  II 

13 

16  9.7 

14 

16  6.3 

15 

16  2.9 

16 

15  59.4 

17 

15  55.8 

16 

15  52.2 

19 

15  48.6 

20 

15  45.0 

21 

1541.3 

22 

15  37.5 

23 

15  33.7 

24 

15  29.8 

25 

15  26.0 

26 

15  22.0 

27 

15  18.0 

28 

15  14.0 

29 

1510.0 

30 

15  5.9 

31 

15  1.7 

Feb.  1 

14  57.5 

|  | 

2 

14  532 

3 

14  48.9 

4 
5 

14  44.5 
14  40.1 

6 

14  35.6 

mm 
4 

1431.1 

8 

14  26.5 

9 

14  21.9 

10 

14  17.3 

II 

14  12.6  II 

12 

14  7.8  II 

13 

14  3.0 

14 

13  58.2 

15 

13  53.3 

16 

13  48.4 

m 
35 

36 
37 
38 
39 

40 
40 
41 
42 


53.58 

49.13 

42.81 

34.56! 

24.371 

12.20 
57.99 
41.71 
23.34 


43  2.83 

43  40.14 

44  15.25 

44  48.12 

45  18.69 

45  46.95 

46  12.&S 
46  36.35 

46  57.4 1 

47  15.99 
47  32.04 

47  45.53 

47  56.4 1 

48  4.64 
48  10.17 
48  12.97 

48  13.00 
48  10.23 
48  4.62 
47  56.13 
47  44.75 

47  30.45 
47  13.20 
46  53.00 
46  29.83 
46  3.69 

45  34.59 
45  2.54 
44  27.54 
43  49.62 
43  8.80 


// 


+5  48  35.2 
5  44  20.5 
5  40  18.3 
5  36  28.8 
5  32  52.4 

-•-529  29.1 
526  19.4 
5  23  2*3.3 
52041.2 
5  18  13.2 

+515  59.5 
5  14  0.5 
5  12  16.2 
5  10  46.9 
5   9  32.8 


Hot. 
Par. 


+5 
5 
5 
5 
5 


8  34.2 
751.1 
7  23.9 
7  12.8 
7  17.8 


+5  7  39.3 
5  8  17.4 
5  9  12.2 
5  10  24.0 
5  1 1  52.9 

•1-5  13  39.0 
5  15  42.4 
5  18  3.2 
52041.4 
5  23  37.0 

+5  36  50.0 
5  30  20.5 
5  34    8.3 

-5  38  13.3 
5  4235.3 

+5  47  14.1 

5  52   9.5 
55721. J 

6  2  48.7 
6   831.8 


42  25.09  +6  14  30.3 
4 1  38.55:  6  20  43.6 
40  49.20!  6  27  1 1 . 1 
39  57.I0!  6  33  52.4 
39   2.291     6  40  46.9 


S.T.ofl 
Sem. 

Semi-  Pnss. 

diam.  Mer. 


8.4 
8.5 
8.6 
8.6 
8.7 

8.8 
8.9 
8.9 
9.0 
9.1 

9.2 
9.2 
9.3 
9.4 
9.5 

9.6 
9.6 
9.7 
9.8 
9.9 

10.0 
10.1 
10.2 
10.3 
10.4 

10.5 
10.6 
10.7 
10.8 
10.9 


11.0 
II. I 
11.2 
11.2 
11.3 


12.0 
I2.01 
12.1 
12.2 


4.8  0.32 

4.8  0.32 

4.9  0.33 
4.9  0.33 
5.0  0.33 

5.0  0.34 
5. 1 !  0.34 
5. 1 !  0.34 

5.1  0.35 

5.2  0.35 

5.2  0.36 


5.3 
5.3 
5.4 
5.4 

5.5 
5.5 
5.6 
5.6 
5.7 

5.7 

5.8 
5.8 
5.9 
5.9 

6.0 
6.0 
6.1 
6.2 


1 


0.36 
0.36 
0.37 
0.37 

0.37 
0.38 
0.38 
0.38 
0.39 

0.39 
0.39 
0.40 
0.40 
0.40 

0.41 
0.41 
0.41 
0.42 


li.2  UA4 


6.3 
6.3 
6.4 
6.4 
6.5 


11.4  6.5 

11.5  6.6 

11.6  6.6 

II.7J  6.7 

11.8  6.7 


6.8 
6.8 
6.9 
6.9 
7.0 


38   4.81    +6  47  54.1   12.3    7.0 
37   4.73   +6  55  13.31  12.4'    *?.0 


0.42 
0.43 
0.43 
0.43 
0.44 

0.44 
0.44 
0.45 
0.45 
0.46 

0.46 
0.46 
0.46 
0.47 
0.47 

0.47 
0.47 


Date. 


Feb.  16 
17 
18 
19 
20 

21 
22 
23 
24 

25 

26 
27 

28 

Mhp.   I 

2 

3 
4 

5 
6 
4 

8 

9 

10 

II 

12 

13 
14 
15 
16 
17 

18 
19 
20 
21 
22 

23 
24 
25 
26 
27 

28 
29 
30 
31 
32 

33 


Mean 

Time 

of 

Transit 


h    m 
3  48.4 

3  43.4 

3  38.4 

3  33.3 

3  28.2 

323.1 
3  17.9 
3  12.7 
3  7.5 
3   2.3 

257.0 
251.7 
2  46.3 
241.0 
2  35.6 

2  30.2 
224.8 

2  19.4 
2  14.0 
2   8.6 

2  3.1 
157.7 
I  52.3 
146.9 
141.5 

136.1 
130.8 
125.4 
120.1 
I  14.8 

I  9.5 
I  4.3 
0  59.0 
0  53.8 

0  48.7 

0  43.6 
0  38.5 
0  33.4 
0  28.4 
0  23.4 

018.5 
0  13.7 
0  8.9 
0  4.1 
9  59.3 

9  54.6 


Apparent 

I  Ascension 

at 

Transit 


34    9  50.0' 


h    to     s 
137   4.73 

I  36   2.11 

1  34  57.04 

1  33  49.57 

I  32  39.77 

1  31  27.75 
130  13.62 
1  28  57.48 
I  27  39.44 
126  19.61 

124  58.12 
123  35.10 
122  10.71 
120  45.10 
I  19  18.41 

U7  50.82 
1*1622.49 
I  14  53.59 
I  13  24.29 
I  1 1  54.78 

I  10  25.22 
I  8  55.79 
I  7  26.66 
I  5  58.00 
I    4  30.00 

1  3  2.80 
I  1  36.55 
I  0  11.42 
0  58  47.54 
0  57  25.06 

056  4.11 
0  54  44.82 
0  53  27.33 
0  52  11.74 
0  50  58.15 


Apparent 

Declination 

at 

Transit. 


o       I       II 

+  6  55  13.3 
7  2  44.0 
7  10  25.3 
7  18  16.6 
726  17.1 

+  7  34  26.0 


Hor. 
Par. 


Semi- 
diam. 


S.T.of 
8em. 
PnssJ 
Mer. 


// 


12.7 
7  42  42.3  12.7 


12 
12 
12 
12 

12 


4 
.4 

1.5 
6 


7  51    5.2 

7  59  33.7 

8  8   7.0 


12.8 
12.6 
12.9 


+  816  44.0  12.9 
82523.5  13.0 


8  34  4.6 
8  42  46.2 

8  5127.3 

+  9   0   6.7 

9  843.1 
9  17  15.5 
9  25  42.9 
9  34    4.2 

+  9  4218.3 

9  5024.3 

9  5821.0 

10   6   7.6 

10  13  43.2 

+  1021  7.0 
10  28  18.1 
10  35  15.9 
104159.7 

10  48  28.8 

+10  54  42.7 

11  0  40.9 
II  622.8 
II  II  48.1 
II  16  56.21 


0  49  46.68+112147.1 
0  48  37.42*  1126  20.4 
0  47  30.47  1 1  30  35.7 
0  46  25.92  1 1  34  32.8 
0  45  23.86    113811.5 

044  24.37  +  11  41  31.7 
0  43  27.51  J  1144  33.4 
0  42  33.34,  1 1  47  16.3 
04141.93  114940.6 
0  40  53.33    II  51  46.1 

0  40  7.60+1153  32.9 
0  39  24.77+1155   1.0 


13.0 
13.1 
13.1 

13.1 
13.1 
13.1 
13.1 
13.2 

13.2 
13.2 
13.2 
13.2 
13.2 

13.1 
13.1 
13.1 
13.0 
13.0 

13.0 
12.9 
129 
12.9 
12.8 

12.8 
12.7 
12.6 
12.6 
12.5 

12.4 
12.3 
12.3 
12.2 
12.2 

12.1 
19.0 


it 
7.0 

7.1 

7.1 

7.2 

7.2 

7.2 
7.3 
7.3 
7.3 
7.4 

7.4 
7.4 
7.4 
7.5 
7.5 

7.5 
7.5 
7.5 
7.5 
7.5 

7.5 
7.5 
7.5 
7.5 
7.5 

7.5 
7.5 
7.5 
7.4 
7.4 

7.4 
7.4 
7.4 
7.3 
7.3 

7.3 
7.3 
7.2 


s 
0.47 

0.48 

0.48 

0.48 

0.49 

0.49 
0.49 
0.49 
0.49 
0.50 

0.50 
0.50 
0.50 
0.50 
0.51 

0.51 
0.51 
0.51 
0.51 
0.51 

0.51 
0.51 
0.51 
0.51 
0.51 

0.51 
0.51 
0.51 
0.51 
0.51 

0.50 
0.50 
0.50 
0.50 
0.50 

0.50 
0.50 
0.49 


7.2!  0.49 


7.1 


0.49 


7.1  0.49 
7.0  0.48 
7.0!  0.48 


6.9 
6.9 

6.9 
6.9 


0.47 
0.47 

0.47 
0.47 
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FOR  TRANSIT  AT  WASHINGTON. 

Date. 

Moan 

Time 

of 

Transit. 

Apparent 

R.  Ascension 

at 

Transit. 

Apparent 

Declination 

at 

Transit. 

Hor. 
Par. 

12.2 

Seml- 
diam. 

// 
6.9 

S.T.of 
Sem. 
Pass. 
Mer. 

Date. 

Mean 

Time 

of 

Transit 

Apparent 

R.  Ascension 

at 

Transit 

Apparent 

DecDnation 

at 

Transit 

Hor. 
Par. 

8eml- 
duun. 

4.9 

8.T.of 
8em. 
Poos.! 
Mer.: 

•      ! 
0.33 

Apr.  1 

h    m 
9  59.3 

h   m     s 
10  40  53.33 

O       1        II 

+  11  5146.1 

s 
0.47 

May  17 

h    m 
7   9.8 

h   ra     s 
10  5215.55 

O       I        II 

+8  46  20.4 

8.5 

2 

9  54.6 

10  40   7.60 

1 1  53  32.9 

12.1 

6.9 

0.47 

18    7    7.0 

105321.31 

8  37  35.8 

8.5 

4.8 

0.33 

3 

950.0 

10  39  24.77 

1155    1.0 

12.0 

6.9 

0.47 

19 

7   4.2 

10  54  28.60 

8  28  42.4 

8.4 

4.8 

032 

4 

9  45.4 

10  38  44.85 

1156  10,7 

11.9 

6.8 

0.46 

20 

7    1.4 

10  5537.39 

819  40.2 

8.4 

4.8 

0.32 

5 

9  40.9 

10  38   7.89 

1157    1.8 

11.8 

6.8 

0.46 

21 

6  58.6 

10  56  47.64 

8  1029.5 

6.3 

4.7 

0.32 

G 

9  36.4 

10  37  33.90 

+  1157  34.7 

11.8 

6.7 

0.46 

22 

6  55.9 

10  57  59.32 

+8    1  10.3 

8.2 

4.7 

0.32 

7 

9  31.9 

10  37   2.91 

1 1  57  49.3 

11.7 

6.7 

0.45 
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8.1 

4.6 

0.31 

9 

9  23.2 

10  36   9.89 

1 1  57  25.0 
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0.34 

27 

529.8 

1 1  53  35.45 

1    815.8 

6.6 

3.7!  0.26 
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10  53.2 

1158  31.81 

1  52  40.5 

2.0 

20.9 

1.49 

23 

741.6 

1 1  47  45.72 

2  5319.7 

1.8 

19.0 

1.35 

8 

10  48.8 

1 1  58   6.33 

1  5520.3 

2.0 

20.9 

1.49 

24 

7  37.7 

1147  46.18 

253    1.0 

1.8 

18.9 

1.34 

9 

10  44.4 

115741.18 

1  57  57.4 

2.0 

20.9 

1.48 

25 

7  33.8 

1 1  47  47.30 

2  52  38.0 

1.8 

18.9 

1.34 

10 

1040.1 

1157  16.39 

2   031.8 

2.0 

20.9 

1.48 

26 

7  29.8 

1 1  47  49.07 

25210.6 

1.8 

18.8 

1.34 

11 

10  35.8 

11  56  51.96 

+2   3   3.4 

2.0 

20.8 

1.48 

27 

7  25.9 

1147  51.50 

+25138.9 

1.8 

18.8 

1.33 

12 

1031.4 

1156  27.91 

2   5  32.2 

2.0 

20.8 

1.48 

28 

7  22.1 

1 1  47  54.59 

251    3.0 

1.8 

18.7 

1.33 

13 

10  27.1 

1156   4.28 

2   7  58.1 

2.0 

20.8 

1.48 

29 

7  18.2 

1 1  47  58.33 

250  22.8 

1.8 

18.6 

1.32 

14 

10  22.8 

115541.05 

2  1021.0 

2.0 

20.7 

1.48 

30 

7  14.3 

1148   2.73 

2  49  38.4 

1.7 

18.6 

1.32 

15 

10  18.5 

1155  18.26 

2  12  40.7 

1.9 

20.7 

1.47 

31 

7  10.5 

1148   7.77 

2  48  49.8 

1.7 

18.5 

1.32 

16 

10  14.2 

1 1  54  55.90 

+2  14  57.3 

1.9 

20.7 

1.47 

June  1 

7   6.7 

114813.47 

+247  57.1 

1.7 

18.4 

1.31 

17 

10   9.9 

1154  34.01 

2  17  10.5 

1.9 

20.6 

1.47 

2 

7  2.8 

1148  19.81 

247  0.3 

1.7 

18.4 

1.31 

18 

10   5.6 

1 1  54  12.57 

2  19  20.3 

1.9 

20.6 

1.47 

3 

6  59.0 

1 1  48  26.79 

2  45  59.3 

1.7 

18.3 

1.3M 

19 

10    1.3 

1153  51.61 

22126.7 

1.9 

20.6 

1.46 

4 

6  55.2 

114834.41 

244  54.1 

1.7 

18.3 

1.30 

20 

9  57.1 

115331.13 

2  23  29.6 

1.9 

20.5 

1.46 

5 

6  51.4 

1 1  48  42.67 

24344.8 

1.7 

18.2 

1.30 

21 

9  52.8 

115311.16 

+2  25  28.9 

1.9 

20.5 

1.46 

6 

6  47.6 

114851.55 

+242  31.5 

1./ 

18.2 

1.29 

22 

9  48.6 

115251.70 

2  27  24.7 

1.9 

20.5 

1.46 

7 

6  43.8 

1149    1.07 

• 

241  14.1 

1.7 

18.1 

1.29 

23 

9  44.3 

1 1  52  32.76 

229  16.7 

1.9 

20.4 

1.45 

8 

6  40.1 

1149  11.20 

2  39  52.6 

1.7 

18.1 

1.29 

24 

9  40.1 

1152  14.36 

2  31    5.0 

1.9 

20.4 

1.45 

9 

6  36.3 

1149  21.97 

23827.2 

1.7 

18.0 

1.28 

1         25 

9  35.8 

115156.49 

2  32  49.5 

1.9 

20.3 

1.45 

10 

6  32.6 

1 1  49  33.34 

2  36  57.9 

1.7 

18.0 

1.28 

26 

931.6 

115139.17 

+2  34  30.0 

1.9 

20.3 

1.44 

11 

6  28.9 

1149  45.31 

+2  35  24.7 

1.7 

17.9 

1.27 

27 

927.4 

115122.41 

2  36  6.8 

1.9 

20.3 

1.44 

12 

625.1 

1 1  49  57.89 

2  33  47.7 

1.7 

17.9 

l.27| 

28 

9  23.2 

1 1  51    6.23 

2  37  39.6 

1.9 

20.2 

1.44 

13 

621.4 

1150  11.07 

232  6.8 

1.4 

17.8 

1.27 

29 

919.0 

1 1  50  50.63 

2  39   8.3 

1.9 

20.2 

1.43 

14 

617.7 

1 1  50  24.83 

230  22.1 

1./ 

17.8 

1.26 

30 

9  14.9 

1 1  50  35.62 

2  40  32.8 

1.9 

20.1 

1.43 

15 

614.0 

1150  39.18 

2  28  33.6 

1.7 

17.7 

1.26 

May  1 

910.7 

1150  21.21 

+2  4 1  53.3 

1.9 

20.1 

1.43 

16 

6  10.3 

1150  54.12 

+22641.4 

1.7 

17.7 

1.26 

2 

9   6.5 

11  50   7.40 

2  43   9.7 

1.9 

20.0 

1.42 

17 

6   6.7 

1151    9.64 

224  45.5 

1.7 

17.6 

1.25 

i 

3 

9  2.3 

1149  54.21 

2  44  22.0 

1.9 

20.0 

1.42 

18 

6   3.0 

115125.73 

2  22  46.0 

I./ 

17.6 

1.25 

1 

4 

858.2 

114941.65 

245  30.1 

1.9 

19.9 

1.42 

19 

5  59.4 

115142.37 

2  20  42.8 

1.6  17.5 

i 

1.25 

5 

854.1 

1149  29.71 

2  46  33.9 

1.9 

19.9 

1.41 

20 

555.7 

115159.59 

21836.1 

I.61  17.5 

1.24 

6 

850.0 

11  49  18.40 

+2  47  33.5 

1.9 

19.8!  1.41 

21 

5  52.1 

115217.35 

+21625.8 

1.6  17.4 

i 

1.24 

7 

8  45.8 

1 1  49   7.74 

248286 

1.9 

19.8  1.41 

22 

5  48.5 

1 1  52  35.67 

2  14  12.1 

1.6  17.4 

1.24 

8 

841.8 

1 1  48  57.72 

2  49  19.4 

1.9 

I9.7J  1.40 

23 

544.8 

115254.55 

2  11  54.9 

1.6  17.3 

1.23 ; 

9 

8  37.7 

1 1  48  48.33 

250   5.8 

1.9 

19.71  1.40 

24 

541.2 

1153  13.97 

2   9  34.1 

I.6J17.3 

1.23 

10 

8  33.6 

1 1  48  39.59 

2  50  48.0 

1.8 

19.6  1.39 

i 

25 

5  37.6 

1 1  53  33.93 

2   7   9.9 

1.6  17.2 

1.23 

1 

11 

8  29.5 

114831.51 

+2  5125.9 

1.8 

I9.&I.39 

26 

5  34.0 

1163  54.43   +2   4  42.4 

1.6  17.2 

i 

1.22 

12 

825.5 

II  48  24.08 

2  5159.3 

1.8 

19.51.39 

27 

5  30.4 

1154  15.45     2  211.5 

1 

1.6  17.1 

4 

1.22 

13 

821.4 

1148  17.30 

2  52  28.4 

1.8 

19.5  1.38 

28 

526.9 

1154  37.011      159  37.3 

1.6  17.1 

1.21 

14 

817.4 

114811.18 

25253.2 

1.8 

19.4  1.38 

29 

523.3 

1 1  54  59.09      1  56  59.8 

1.6,  17.0 

1.21 

15 

8  13.4 

1148   5.72 

253  13.5 

1.8 

19.4 

1.38 

30 

5  19.8 

115521.67|      154  19  0 

i 

1.6  17.0 

1.21 

16 

8   9.4 

1148   0.92 

+2  53  29.5 

1.8 

19.3 

1.37 

31 

5  16.2 

115544.76  +15135.0 

1.6  16.9 

1.20 

17 

8   5.4 

1 1  47  56.77 

+25341.1 

1.8 

19.3  1.37 

32 

512.7 

1156  8.37!  +148  47.8 

1.6  16.9 

1.90 
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FOR  TRANSIT  AT  WASHINGTON. 


Date. 


Jan.   0 
I 

2 
3 
4 

5 
6 


9 

10 
II 
12 
13 
14 


Mean 

Time 

of 

Transit. 


Apparent 

B.  Ascension 

at 

Transit 


h    m 
II  36.2 

II  31.9 

1127.6 

1123.3 

II  19.1 

II  14.8 
II  10.6 
II    6.3 

8|  1 1    2.0 


10  57.7 

10  53.5 
10  49.2 
10  44.9, 
10  40.7 
10  36.4 


I5|  10  32.2 
10  27.9 
10  23.7 
10  19.5 
10  15.3 


16 
1 

18 
19 


20 
21 
22 
23 
24 


10  1 1.0 

10   6.8 

10   2.6 

9  58.4 

9  54.2! 


25  9  50.0 

26  9  45.8j 

27  9  41.0 

28  9  37.4, 

29  9  33.3 


30 

31 ! 

Feb.  1 
2 
3 

4 
5 
6 

7| 
8 

9, 
10 

II 

12 

I3| 

14 

15! 


9  29. 1 
9  24.9 
9  20.8 
9  16.6 
9  12.5 

9  8.3 
9  4.2 
9  0.1 
8  56.0 
851.9 

8  47.8 
8  43.7 
8  39.6 
8  35.5 
831.4 

827.4 
8  23.31 


b    m     8 

6  19  15.90(422 

G  18  54.75 

6  18  33.67 

6  18  12.69 

6  1751.81 


6  1731. 
6  17  10.43 
6  16  49.95 
6  1629.63 
6 16   9  48 


061+22  33  24.4 
22  33  40.5 
22  33  56.5 
22  34  12.4 
22  34  28.2 


6  15  49.50 
6  1529.72 
6  15  10.14 
6  14  50.77 
6  14  31.63 

6  14  12.72 
6  13  54.06 
6  13  35.65 
6  13  17.51 
6  1259.64 

6  12  42.06 
6  1224.77 
6  12  7.77 
6  1151.09 
6  1 1  34.72 

6  11  18.68 
6  11  2.98 
6  10  47.62 
6  10  32.61 
6  10  17.97 

6  10  3  69 
6  9  49.79 
6  9  36.28 
6  923.16 
6   9  10.43 


Apparent 

Declination 

at 

Transit. 


o     / 

32 


1.9 


22  32  18.6 
22  32  35.2 
22  3251.7 
22  33   8.1 


Hot. 
Par. 


6 
6 
6 
6 
6 

6 
6 
6 
6 
6 


858.12 
8  46.22 
8  34.74 
823.69 


+22  34  43.9 
2234  59.4; 
22  35  14.8 
22  35  30.1 
22  35  45.2 

+22  36  0.2, 
2236  15.1 
22  36  29.8 
22  36  44.4 
22  36  58.9 

+22  37  13.3 
22  37  27.5 
22  3741.6 
22  37  55.6 
22:38  9.5 

+22  38  23.2 
22  38  36.8 
22  38  50.3 
22  39  3.7 
22  39  16.9 

+22  39  30.0 
22  39  43.1 
22  39  56.0 

22  40  8.8 
22  40  21.4 

+22  40  34.0 
22  40  46.4 
22  40  58.8 
2241  1 1.0 


8  13.06  22  4123.2 

8  2.88422  41  35.3 
7  53.13  22  4147.3 
7  43.83;  22  4169.2 
7  34.98,  22  42  11.0 
7  26.58    22  42  22.7 


6   7  18.63+22  4234.3 
6   7  11.14+224245.9 


// 


S.T.ofl 
Polar  Sena. 
Semi-  Pass- 
diam.  Mer. 


0, 
0 


,,  I  • 
9.7  0.75 

9.7j  0.75 

9.7  0.75 

9.7  0.75 


9.7 


0.75 


9.7:  0.75 
9.7:  0.75 
9.7|  0.75 
9.7;  0.75 
9.7  0.75 

9.7j  0.75 
9.7.  0.75 


9.7 
9.7 


0.75 
0.75 


9.6  0.75 

9.6  0.75 
9.0|  0.74 
9.6  0.74 
9.6|  0.74 
9.6  0.74 

9.6.  0.74 
9.6  0.74 
9.6  0.74 
9.6  0.74 


9.6 

9.6 
9.5 
9.5 
9.5 
9.5 

9.5 
9.5 
9.5 
9.5 
9.4 

9.4 
9.4 
9.4 
9.4 
9.4 

9.4 
9.4 
9.3 
9.3 
9.3 

9.3 
9.3 


0.74 

0.74 
0.74 
0.74 
0.74 
0.73 

0.73 
0.73 
0.73 
0.73 
0.73 

0.73 
0.73 
0.73 
0.73 
0.72 

0.72 
0.72 
0.72 
0.72 
0.72 

0.72 
0.72 


Date. 


Feb.  14 
15 
16 
17 
18 

19 
20 
21 
22 
23 

24 
25 
26 
27 

28 

Mar.  I 
2 
3 
4 
5 

6 
7 

8 

9 

10 

II 
12 
13 
14 
15 

16 
17 

18 
19 
20 

21 
22 
23! 
24 

25! 

i 
26 

27 
28 
29, 
30; 

31 
32 


Mean 

Time 

of 

Transit. 


Apparent 

R.  Ascension 

at 

Transit 


h    m 
827.4 

8  23.3 

819.3 

8  15.2 

811.2 

8  7.2 
8  3.1 
7  59.1 
7  55.2 
7  51.2 

7  47.2, 
7  43.2 
7  39.2 
7  35.3j 
7  31.3 

7  27.3 
7  23.4 
7  19.5 
7  15.6 
7  11.7 

7   7.8 
7   3.9 
7   0.0J 
6  56.1 
6  52.2 

6  48.3 
6  44.5 
6  40.6 
6  36.8 
6  33.0 

629.1 
6  25.3 
621.5 
6  17.7 
6  13.9 

6  10.1 
6  6.3 
6   2.6 

6  58.8 
5  55.1 

5  61.3 
547.6 
5  43.8 
5  40. 1 
5  36.4 


h 
6 
6 
6 
6 
6 

6 
6 
6 
6 
6 

6 
6 
6 
6 
6 

6 
6 
6 
6 
6 

6 
6 
6 
6 

• 

6 


6 
6 
6 
6 
6 

6 
6 
6 
6 
6 

6 
6 
6 
6 
6 


m     s 
7  18.63 

711.14 

7   4.11 

6  57.54 

6  51.44 

6  45.81 
6  40.66 
6  35.97 
6  31.76 
6  28.03 

6  24.78 
6  22.00 
6  19.71 
6  17.90 
6  16.58 

6  15.74 
6  15.40 
6  15.54 
6  16.17 
6  17.29 


Apparei 
Decllnati 


snt 
it  ion 
at 
Transit. 


Hor. 
Par. 


+22  42  34.3 
22  4245.9 
22  42  57.4 
2243  8.8 
22  43  20.2 

+22  43  31.5; 

2243  42.71 
22  43  53.8 
22  44  4.9 
22  44  15.8 

+22  44  26.7 
22  44  37.5 

2244  48.2 
22  44  58.8 

2245  9.3 

+22  4519.8 
22  45  30.2 
22  45  40.5 
22  45  50.8 
22  46  0.9 


// 


1 


6  18.90+22  46  10.9 
621.00  22  46  20.9 
6  23.59,  22  46  30.7 
6  26.66    2246  40.5 


6  30.21 


22  46  50.1 


6  6  34.25+2246  59.7 

6  6  38.77J  22  47   9.2 

6  6  43.77i  2247  18.5 

6  6  49.25,  22  47  27.8 

6  6  55.20    2247  36.6 


7  1.63+2247  45.8 
7  8.52  2247  54.7 
7  15.88  22  48  3.4j 
7  23.70  22  48  12.0] 
7  31.98   22  48  20.4 

7  40.73  +22  48  28.8 
7  49.93    22  48  36.9 

7  59.59;  2248  44.9 

8  9.70J  22  48  52.8, 
820.27    22  49   0.5 


831.27 
8  42.71 


+2249   7.9, 


22  49  15.2 

8  54.60    2249  22.3 

9  6.93J  22  49  29.2 
9  19.69    22  49  35.9 


i 


5  32.7    6   9  32.89+2249  42.4 
529.01   6   946.51+224948.7! 


.0 
.0 
.0 
.0 
.0 

.0 
.0 
.0 
.0 
.0 

0 
.0 
.0 
.0 
.0 

.0 
.0 

.0 

.0 
.0 


Polar 


8.T.ofi 
Seni. 


Semi-!  Pass. 
diam.  Mer. 


//        s 

9.3  0.72 
9.3  0.72 
9.3j  0.72 
9.3  0.71 
9.2|0.7I 

9.2  0.71 
9.2,  0.71 
9.2  0.71 
9.2  0.71 
9.2  0.71 

9.1,0.71 
9.10.71 
9.1 1  0.70 

9.10.70 

9.l!  0.70 

i 

9. 1 J  0.70 
9.0  0.70 
9.0  0.70 
9.0J  0.70 
9.0  0.70 


.0-  9.0  0.69 

.0  9.o|o.69 

.0,  8.9,0.69 

.0,  8.9  0.69 


.0 

.0 
.0 

.0 

1 

•°i 

.0! 
.o| 

.0 

.0 

1 

•«, 

•°l 

•°! 

.o1 

.0' 
.0! 

.0 

.0; 

.0' 

.0 

.01 


8.9 

8.9 
8.9 

8.9 
8.8 
8.8 

8.8 
8.8 
8.8 
8.8 
8.7 

8.7 
8.7 
8.7 
8.7 
8.7 

8.6 
8.6 
8.6 
8.6 
8.6 

8.6 
8.6 


0.69 

0.69 
0.69 
0.68 
0.68 
0.68 

0.68 
0.68 
0.68 
0.68 
0.68 

0.67 
0.67 
0.67 
0.67 
0.67 

0.67 
0.67 
0.67 
0.67 
0.67 

0.66 ! 
0.66 
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FOR  TRANSIT  AT  WASHINGTON. 

'  Date. 

I 
1 

Mean 
Time 
of 

Appaitmt       Immt  1 
li.  AminoD  Declination 

at                    at            Ilor 
Transit.     |     Tran.it.       Par 

hs. 

S.T.OT 

J':,,- 

Her. 

a* 

Time 

of 

TranalL 

Tnaatt 

DagBDamna 
at 

Tnnait. 

Hob 

Polar 

Ban. 

r.«< 

'!■!■■■ 
1 

jOct.   1 

li      m 

I84H.5 

7  33   9.00 

+2194  46.7     1. 

6.5 

0.65 

N,>y.l6 

b    ra 
1551.0 

7  36  95.20+91  901&4 

U 

u'!a 

o".7l 

I           3 

18  44.8 

73317.06 

21  94  20.3     1 . 

KB  D.0B 

IT 

1547.0 

7  36  18.77 

21  20    - 

1.0 

9.2 

0.71 

1841. 1 

7  33  31.10 

219352.7     1, 

8.5 

0.65 

18 

1543.0 

7  36H.8I 

21  20  58.8 

1.0 

9.S 

0.71 

4 

18  37.4 

7  3.144.73 

919396.0     1. 

,   8.5 

4.66 

IB 

15  38.9 

736  4.39 

SI  21  20.6 

1.6 

9.3 

0.71 

6 

1833.7 

7  33  57.95 
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0.13 

7 
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13  30   3.31 
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1.0 
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33 
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1.9 

0.13 

e 

II  10.5 

13  19  54.13 

1  10  57.1 

0.5 

1.9 

0.13 

34 

8   4.6 

13  14  45.96 

0  48   5.3 
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1.9 

0.13 

9 

II    0.5 

13  19  44.99 

1  1858.9 

0.5 

1.9 

0.13 

35 

8   0.6 

13  14  43.70 

04747.3 

0.5 

1.9 

0.13 

10 

11    3.4 

13  19  35.il! 

1  18    I.I 

0.5 

1.9 

0.13 

36 

7  56.6 

13  14  39.70 

0  4730.4 

0.5 

1.9 

0.13 

1      " 

10  58.3 

131936.91 

-1  17   3.6 

0.5 

1.9 

0.13 

87 

7  59.6 

13  14  36.97 

-047  14.7 

0.5 

1.9 

0.13 

18 

10  54.3 

13  19  17.117 

1  16   7.0 

0.5 

1.9 

0.13 

88 

7  48.6 

IS  14  34.34 

0  47   0.3 

0.5 

1.9 

0.13. 

13 

1 1)  M.  1 

18  10  0.10 

1  1510.7 

0.5 

1.9 

0.13 

39 

7  44.7 

1314  31.89 

046  47.1 

0.5 

1.9 

0.13; 

14 

10  40. 1 

13  19   0.30 

1  14  14.8 

o.r 

1.9 

0.13 

30 

7  40.7 

1314  89.63 

0  4G35.I 

0.5 

1.9 

0.13' 

1          l5 

10  43.0 

13  18  51.58 

1  13  19.6 

0.5 

1.9 

0.13 

31 

7  36.7 

ISI4  37.5T 

0  4634.3 

0.5 

1.9 

0.19] 

lb 

10  37.11 

19  18  43.95 

-1  1384.9 

0.5 

1.9 

0.13 

June  1 

7  33.8 

13  14  85.68 

-04614.8 

0.5 

1.9 

0.(3 

1          '" 

10  33.8 

13  16  34.40 

1  1 1  30.8 

0.5 

1.9 

0.13 

a 

7  38.8 

13  14  33.99 

046   6.6 

0.5 

1.9 

0.13 

IB 

10  39.8 

1318  35.9:1 

1  1037.3 

o.r 

1.9 

0.13 

3 

794.9 

1314  33.49 

0  45  50.6 

0.5 

1.9 

0.12 

10 

1085.7 

13  18  17.56 

1    0  44.4 

0.5 

1.9 

0.13 

4 

790.9 

131431.18 

0  45  53.8 

0.5 

1.9 

0.18 

HO 

10  91 .0 

13  16  9.30 

1    858.3 

0.5 

1.9 

0.13 

s 

7  17.0 

1314  80.06 

0  4549.3 

0.6 

1.9 

0.12 

31 

10  17.6 

1318    I.I  I 

-1    8   0.7 

0.5 

1.9 

0.13 

( 

7  13.0 

1314  19.14 

-0  4546.1 

0.5 

1.9 

0.12  1 

32 

10  13.5 

1317  53.03 

t    7   9.9 

0.5 

1.9 

0.13 

J 

7   9.1 

13  14  18.40 

0  45  44.1 

0.5 

1.9 

0.13 

93 

10  9.4 

13  17  45.06 

1    619.8 

o.r 

1.9 

0.13 

6 

7   S.1 

1314  17.87 

0  45  43.4 

0.5 

1.9 

0.12 

34 

10   5.4 

13  17  37.30 

1    530.5 

0.5 

1.9 

0.13 

9 

7    1.2 

13  14  17.59 

0  45  43.0 

0.5 

1.9 

0.13' 

35 

10    1.3 

1817  30.45 

1    4  43.0 

0.5 

1.9 

0.13 

10 

657.3 

1314  17.37 

0  4545.8 

0.5 

1.9 

0.13 

86 

1157.3 

131731.60 

-J    3  54.3 

0.5 

1.9 

0.13 

II 

653.3 

13  14  17.43 

-0  4548.8 

0.5 

1.9 

0.13  ' 

97 

053.3 

13  17  14.28 

1    3   7.3 

o.r. 

1.9 

0.13 

13 

G49.4 

13  14  17.65 

04653.1 

0.5 

1.9 

o.i3 ; 

38 

049.1!  1317   0.81) 

1    331.0 

0.5 

1.9 

0.13 

13 

0  45.5 

13  14  16.08 

.    045  58.7 

0.5 

1.9 

0.131 

39 

945.ll  IV  111 50.01 

1    135.6 

0.5 

1.9 

0.13 

14 

641.5 

13  14  18.711 

0  46   5.6 

0.5 

1.9 

0.13  1 

30 

941.0  19  11153.46 

1    0  51.3 

u 

1.9 

0.13 

15 

6  37.6 

13  14  19.53 

0  46  13.7 

0.5 

1.8 

0.13; 

May   1 

937.0  13  1645.45 

-1    0   7.6 

0.5 

,.9 

0.13 

16 

G33.7 

13  14  30.53 

-0  4633.1 

0.5 

1.8 

0.13 

a 

9330  131638.57 

0  SO  34.0 

o.r 

1.9 

0.13 

17 

639.8 

1314  31.73 

046  33.7 

0.5 

1.8 

0.13 

3 

088.0  131631.83 

0  58  43.3 

(1.5 

1.9 

0.13 

18 

G25.9 

13  14  33.13 

0  46  45.5 

0.5 

1.8 

0.12 

4 

934.9  13  1635.91 

0  58   3.4 

1.9 

0.13 

19 

6  93.0 

13  14  34.70 

0  46  68.7 

0.5 

1.8 

0.13 

C 

930.8131618.75 

0  57  33.5 

0.5 

1.9 

0.13 

30 

6  18.1 

1314  36.46 

0  47  13.1 

0.5 

1.6 

0.13 

a 

916.813  1013.43 

-0  50  43.6 

0.5 

1.9 

0.13 

31 

614.3 

18  14  38.45 

-0  47  38.7 

0.5 

1.8 

0.13 

7 

913.7  1316   0.3G 

0  56   5.7 

0.5 

1.9 

0.13 

33 

G  10.3 

.8  N  30.63 

0  47  45.5 

0.5 

1.8 

0.13 

a 

9   8.7.  13  16   0.34 

0  5538.8 

0.5 

1.9 

0.13 

33 

G   6.4 

1314  33.97 

0  46   J.J 

0.5 

1.8 

0.12 

9 

9   4.7|  13  1551.38 

0  51  53.0 

0.5 

1.9 

0.13 

34 

6   3.5 

13  14  35.  Wi 

04833.0 

0.5 

1.8 

0.13 

10 

9   0.7  181548.67 

0  54  16.1 

0.5 

1.9 

0.13 

85 

5  58.6 

13  14  38.36 

0  4843.6 

0.5 

1.8 

0.12 

It 

856.6;  1315  43.11 

-0  5344.3 

0.5 

1.9 

0.13 

96 

5  54.7 

1314  41.19 

-0  49   5.4 

0.5 

1.8 

0.12 

IS 

853.6  13  1537.71 

0  53  1 1 .6 

0.5 

1.9 

0.13 

37 

550.9 

1314  44.31 

049  88.5 

0.5 

1.8 

0.13 

13 

848.6  1315  33.48 

0  53  30.9 

0.5 

1.9 

0,13 

38 

fj  47.0 

1314  47.68 

04958.6 

S 

LB 

0.18 

;; 

844.11  131537.41 

0  53   9.3 

0.5 

1.0 

0.13 

39 

5  43. 1 

13  14  51.13 

0  SO  18.3 

1.8 

0.12 

B40.6  I3l53a.50 

0  5130.8 

0.5 

1.9 

0.13 

30 

5  39.3 

13  14  54.83 

060  45.0 

0.5 

1.8 

O.I9| 

16 

836.6,  13  1517.75 

-051  11.4 

M 

1.9 

0.13 

31 

5  35.4 

13  14  58.70 

-051  13.9 

0.5 

1.8 

a.  13 1 

17 

833.6  1315  13.18 

-0  5044.3 

0.5 
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0.13 

33 
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FOR  TRANSIT  AT  WASHINGTON. 

• 

1 

'  Dale. 

Mean 

Time 

of 

Transit 

Apparent 

B.  Ascension 

at 

Transit. 

Apparent 

Deeunalion 

at 

Tranait 

Hot. 
Par. 

Semi- 
diam. 

S.T.of 
Sem. 
Pass. 
Mer. 

Date. 

Mean 

Time 

of 

Transit 

Apparent 

R.  Ascension 

st 

Transit 

Hor. 
Par. 

0.3 

Semi- 
diiun. 

S.T.of 
Sem. 
Pass. 
Mer. 

Jan.  0 

a    m 
841.9 

h  m     s 
394  30.07 

o      $       II 

-1-1650  6.9 

it 
0.3 

1.3 

s 
0.09 

Feb.  15 

h  m 
540.1 

h   m     a 
393  33.90 

+  16  4993.9 

// 
1.3 

8 

0.09 

1 

837.9 

3  94  95.96 

16  49  53.7 

0.3 

1.3 

0.09 

16 

536.9 

393  35.18 

16  49  35.1 

0.3 

1.3 

0.09 

9 

833.9 

394  9195 

1649  49.0 

0.3 

1.3 

0.09 

17 

5  39.3 

3  93  37.99 

16  49  46.8 

0.3 

1.3 

0.09 

3 

830.0 

3  94  18.05 

164930.7 

0.3 

1.3 

0.09 

18 

598.4 

393  39.54 

16  49  59.1 

0.3 

1.3 

0.09 

4 

896.0 

394  14.96 

16  4919.9 

0.3 

1.3 

0.09 

19 

594.6 

39341.93 

165011.8 

0.3 

1.3 

0.09 

5 

899.0 

394  10.60 

4-1649  9.5 

03 

1.3 

0.09 

90 

690.7 

393  44.45 

+16  5095.0 

0.3 

1.3 

0.09 

6 

818.0 

394   7.06 

164859.7 

0.3 

1.3 

0.09 

91 

516.8 

393  47.11 

16  50  38.7 

0.3 

1.3 

0.09' 

7 

814.0 

394   3.64 

16  4850.3 

0.3 

1.3 

0.09 

99 

5  19.9 

3  93  49.90 

16  50  52.9 

0.3 

1.3 

0.09 

8 

810.0 

394    0.34 

164841.4 

0.3 

1.3 

0.09 

93 

5  9.0 

3  93  59.89 

16  51    7.6 

0.3 

1.3 

0.09, 

9 

8  6.0 

3  93  57. 16 

16  48  33.0 

0.3 

1.3 

0.09 

94 

5  5.1 

393  55.88 

16  5199.7 

0.3 

1.3 

1 

0.09 

10 

8  9.0 

393  54.10 

+  164825.1 

0.3 

1.3 

0.09 

95 

5    1.9 

3  93  59.07 

+165138.9 

0.3 

1.3 

0.09 ! 

II 

758.0 

39351.17 

16  4817.6 

0.3 

1.3 

0.09 

96 

4  57.4 

394   9.38 

16  5154.3 

0.3 

1.3 

0.09 

19 

754.1 

3  93  48.37 

164810.7 

0.3 

1.3 

0.09 

97 

4  53.5 

3  94   5.84 

16  5910.8 

0.3 

1.3 

0.09 

13 

7  50.1 

3  93  45.70 

16  48   4.3 

0.3 

1.3 

0.09 

98 

4  49.6 

394   9.49 

16  5997.8 

0.3 

1.3 

0.09 

14 
15 

7  46.1 
7  49.1 

393  43.16 
3  93  40.74 

16  47  58.4 
4-16  47  53.0 

0.3 
0.3 

1.3 
1.3 

0.09 
0.09 

99 

4  45.7 
16  56.0 

394  13.14 
3  43  56.34 

+16  59  45.9 
+  18   0  19.9 

0.3 
0.3 

1.3 
1.3 

0.09 
0.09 

Sept.  1 

16 

738.9 

3  93  38.46 

16  47  48.1 

0.3 

1.3 

0.09 

9 

1654.1 

3  43  56.06 

18   0   8.7 

0.3 

1.3 

0.09 

17 

7  34.9 

3  93  36.30 

16  47  43.7 

0.3 

1.3 

0.09 

3 

1650.1 

3  43  55.64 

18   0   3.9 

0.3 

1.3 

0.09 

18 

7  30.9 

3  93  34.97 

16  47  39.8 

0.3 

1.3 

0.09 

4 

16  46.9 

3  43  55.08 

17  59  58.8 

0.3 

1.3 

0.09 

19 

7  96.3 

3  93  39.37 

1647  36.4 

0.3 

1.3 

0.09 

5 

16  49.9 

3  43  54.40 

17  59  53.9 

0.3 

1.3 

0.09; 

SO 

7  99.3 

393  30.61 

4-16  47  33.6 

0.3 

1.3 

0.09 

6 

1638.3 

3  43  53.58 

+  175947.2 

0.3 

1.3 

0.09' 

1 

21 

7  18.4 

393  98.98 

16  47  31.9 

0.3 

1.3 

0.09 

7 

1634.4 

3  43  59.62 

17  59  40.8 

0.3 

1.3 

0.09 

99 

7  14.4 

39397.49 

16  47  99.4 

0.3 

1.3 

0.09 

8 

1630.4 

3  43  51.53 

17  59  33.9 

0.3 

1.3 

0.09 

93 

710.5 

393  96.13 

16  47  98.9 

0.3 

1.3 

0.09 

9 

1696.5 

3  43  50.30 

17  59  96.7 

0.3 

i  *> 

0.09 

94 

7   6.5 

39394.91 

16  47  97.4 

0.3 

1.3 

0.09 

10 

1699.5 

3  43  48.94 

17  5919.0 

0.3 

1.3 

0.09 

95 

7  9.6 

393  93.83 

4-16  47  97.9 

0.3 

1.3 

0.09 

11 

1618.5 

3  43  47  45 

+17  5910.9 

0.3 

1.3 

0.09 

96 

6  58.6 

393  99.88 

16  47  97.5 

0.3 

1.3 

0.09 

19 

16  14.6 

3  43  45.83 

17  59   9.4 

0.3 

1.3 

0.09 

97 

6  54.6 

3  93  99.Q6 

16  47  98.9 

0.3 

1.3 

0.09 

13 

16  10.6 

3  43  44.08 

1758  53.5 

0.3 

1.3 

0.09 

98 

650.7 

3  93  91.39 

16  47  99.6 

0.3 

1.3 

0.09 

14 

16  6.7 

3  43  49.90 

1758  44.1 

0.3 

1.3 

0.09 

99 

646.8 

3  9390.86 

164731.5 

0.3 

1.3 

0.09 

15 

16  9.7 

3  43  40.19 

175834.5 

0.3 

1.3 

0.09 

1 

30 

6  49.8 

3  93  90.46 

4-16  47  33.9 

0.3 

1.3 

0.09 

16 

15  58.7 

3  43  38.04 

+17  5894.4 

0.3 

1.3 

0.09 

31 

638.9 

3  93  90.91 

16  47  36.8 

0.3 

1.3 

0.09 

17 

1554.8 

343  35.77 

175813.9 

0.3 

1.3 

0.09 

Feb.  1 

6  35.0 

3  93  90.09 

16  47  40.3 

0.3 

1.3 

0.09 

18 

15  50.8 

3  43  33.38 

17  58   3.0 

0.3 

1.3 

0.09 

1 

9 

6  31.0 

32320.12 

16  47  44.3 

0.3 

1.3 

0.09 

19 

1546.8 

3  43  30.86 

17  57  51.7 

0.3 

1.3 

0.09 

3 

6  97.1 

3  93  90.98 

16  47  48.6 

0.3 

1.3 

0.09 

90 

1549.8 

3  43  98.99 

17  57  40.1 

0.3 

1.3 

0.09. 

4 

693.9 

3  93  90.58 

4-16  47  53.8 

0.3 

1.3 

0.09 

91 

15  38.8 

3  43  95.45 

+  1757  28.1 

0.3 

1.3 

0.09 1 

5 

6  19.9 

39391.03 

16  47  59.4 

0.3 

1.3 

0.09 

99 

1534.9 

3  43  99.56 

17  57  15.6 

0.3 

1.3 

0.09  ■ 

6 

6  15.3 

39391.69 

16  48   5.5 

0.3 

1.3 

0.09 

93 

15  30.9 

3  4319.54 

17  57   9.8 

0.3 

1.3 

0.09 1 

7 

611.4 

3  93  99.35 

16  4819.1 

0.3 

1.3 

0.09 

94 

1596.9 

3  43  16.40 

17  5649.6 

0.3 

1.3 

0.09 1 

8 

6  7.5 

3  93  93.99 

164819.3 

0.3 

1.3 

0.09 

95 

1599.9 

3  4313.14 

1756  36.1 

0.3 

1.3 

0.09! 

1 

9 

6  3.6 

3  9394.93 

4-16  48  97.0 

0.3 

1.3 

0.09 

96 

15  18.9 

3  43   9.76 

+17  56  92.9 

0.3 

1.3 

0.09| 

10 

559.G 

3  93  95.37 

16  48  35.1 

0.3 

1.3 

0.09 

97 

15  14.9 

3  43   6.97 

17  56   7.9 

0.3 

1.3 

0.09 

11 

5  55.7 

3  93  96.66 

16  48  43.8 

0.3 

1.3 

0.09 

98 

15  11.0 

3  43   9.66 

17  55  53.3 

0.3 

1.3 

0.09 

19 

551.8 

3  93  98.09 

16  48  53.1 

0.3 

1.3 

0.09 

99 

15   7.0 

3  49  58.94 

17  5538.4 

0.3 

1.3 

0.09 

1 

13 

547.9 

3  93  99.66 

16  49   9.9 

0.3 

1.3 

0.09 

30 

15   3.0 

3  49  55.10 

17  5593.9 

0.3 

1.3 

0.09 

14 

5  44.0 

39331.36 

+  1649  13.1 

0.3 

1.3 

0.09 

31 

14  59.0 

'34951.15 

+17  55   7.6 

0.3 

1.3 

0.09 

15 

540.1 

3  93  33.90 

+16  49  93.9 

0.3 

1.3 

0.09 

32 

14  55.0 

3  4947.08 

+1754  51.6 

0.3 

1.3 

0.09 

jrjKm'XJE,  a«86. 


t-'Jfc  IKtANHJ'J"  ^'1    VA43HIN  (#.*',.«. 

f.KI 

A^jjiui-j*'         Ai>>*u»ii: 

hZ 

^T  a^ 

Ii—           .-.W-™.            AK«™- 

Or.  f 

"j>.i.    I   W  at'.i 

Z+tUlAb^K'S,  '.A 

'■a 

Kut.W   MBB.6     :*1!U1-[T3H.I 

L.a 

1.3   u.f» 

V   14  J.,..U 

;.  tX  47 ,4W!      KMill,* 

v  :a 

rr  n**.c   :i*-i4j<e    ra-4u.+- 

1.3 

1.3  tl:«B- 

3   14  ..i.U 

24K4V.MI    tTMjt.a 

t.» 

wil'm 

t«  ii  <K,.i   ^3t  "j*b    r*t:i 

1.3 

1.3  ll.» 

4  M4T.i 

^4V*-.(rf     t7M  M.7 

b.» 

i.a  i  "■. 

miuu   u*  L.ic   rrsia 

l,.3 

1.8  UJfr 

'..   \4  4ii.il 

34«:tf.gl     >' M    W 

v.a 

i.a 

W   HKi     ttX^iBa     H  7T.  Ui  J 

liJ 

u  ima) 

a  id  .n*.i 

ilftiiv'/MUMI 

V-B 

i.a 

bi  !  i  as.*    aBr«6.--i-*-ns:  *_i 

L.3 

i3  ■«» 

7    I4  34.V 

a#Uift.H    i;wtf  i 

V.-4 

).»  i 

ttJiKVJi    3iE.Ht.«6   j:- ae*£J! 

11.3 

lJi  IIH» 

e  i4  #o 

ii#**v.Att   t:  w  M.a 

v:4 

o  i .... 

«HiinL.a    5ctt»  i:»aj 

IlB 

J-3  H.W 

V  i<'*..H 

a«iv*d  nwf&i.a 

v.a 

i:t 

MJIKI.3     SE«LiK    J-;3E3!t* 

(U 

0«J» 

10  i4  iK.tl 

jtttitijtf   J7WWC.4 

*.3 

i.V 

«1JJTJ   ji£»jj«   jraaiLji 

3 

l.»*JB 

II    14  \g.4 

a«  $jti.*t7wn# 

V-B 

M  '    I 

»  1  1  ISJ    5C»JL*)-)TSia<J 

1-1*49 

Vt  >4  U,V 

44%  Hit    iTA'&A 

*i.'4 

M«4» 

SS  M    »-l     JS7   hjt*     f!MitJi 

4LK 

IJ*JS 

H  '4  W>.« 

tit&w  nunx 

•4.4 

IJt4l 

•&,  ii  fkJ    %mmm  iijisl^ 

1L31 

IJ4JI 

(4  it  v-f 

■441  W-W    I7W».*J 

hx 

IJI4UH 

w  n   ijv  imytJEt  ith  m 

*X 

I.J4LW 

*W  ^   VJ 

4  4M4.W)   «'-*».* 

v.a 

%*tm 

W  IVS7JI    33C4&3*    I7M«*^ 

«jj 

UHM 

W  lifted 

«4|  iWA6>»7W*74l 

«.a 

1.%'l'fJ 

|>M.    t   IQ&tjU     336*1*5+17110.7 

ti 

IJ009 

ir  mm j 

941*44?;  I74UI7K 

HA 

IJIttM 

•t\*i4n:s    3363S/X*    1733   S.I 

uj 

1-3  0.09 

ftf  M<v/.e 

V4I4M4  17  *»(«.* 

>>.■* 

iJ4$JM 

3  10*4^    33S35Jr)    l?»4«tC 

•j| 

1-3  0.09 

»'■*,  (¥«./ 

'4  it  *'''■*    i14/4MSt 

tt/4 

t*'>'r> 

4  IO40>»    33aid«0:   173219.3; 

•J) 

1^0.09 

W  (3  44  7 

»4I  wm,  \1W\M 

H.4 

\*i)»t 

r,l038^    33813.96    IT3I  5«L3J 

"i 

130.09 

ai   li(*f? 

■4H  uinmtM.4 

tl/4 

IJ  'i  BB 

A  1034.7-   33S  5.78+1731  37.1 

•4 

1-3:0.09 

*  |:CHJ» 

4  41    &.* 

11 4*  M '4 

DM 

1,3  ii  'ci 

7  10  38.7 :   33559.3^ 

1731  16." 

0.3. 

1.3  0.09 

tW  I3WI 

114(15"  31 

IT4MII.it 

fl.il 

j, a  u.(w 

H  1024.7'   33553.98 

I730MU 

!.:i  0.09 

wi  litatl.l 

if4'IKMI7 

fnim 

IU 

1 1 

n  i,:i 

0  10  30.0 

33646.66 

I730S&9 

0.3 

Lit  0.09 

at 

IHaw.i 

;H'H7i't 

iroMi 

M 

1,9 

it.mi 

10  10  IM 

33540.40 

1730  10.4 

0.3 

1.3  0.09 1 

at 

|:||0f> 

;i  ki  id.  iw 

HT4T   im, 

M 

;( 

n.r,, 

II 

10  13.0 

33534.30 

t17  89 

0.3 

1.3  0.09 ! 

« 

lit  H  h 

(HlliM-T* 

IT  40  ii 

M 

;i 

MM', 

IU 

10   &G 

3  3538.05 

!7«9:(7.J 

0.3 

1.3.0.09 

wo 

IH  104 

IHIHMtft 

If  411  IN, 

.:i 



13 

10   4.G 

33531.96 

17 '29 

n.i! 

i ..!  0.09 

IB 

ID   IM 

;hiiuu,h 

IT4fit,m 

.;i 

SAO 

14 

10   0.5 

335  15.95 

I73S&.4J 

0.3 

>  *;  0.09 

'ii 

HI   U.4 

lumfi.m 

IT4AW.4 

1!     1 

A 

(MM 

IG 

1)56.4 

3  3510.01 

I73B4I).!!1 

ii.il 

1.3 

0.09 

ill 

ium.; 

1(40  11  Ml 

tlT4fil4.' 

.1 



III 

1)53.4 

335   4.15 

+1798^.7' 

0.3 

1.3 

0.09 

,Ni.v.   1 

luftfi 

IMii  all 

im  ■■  i 

II    1 

i  n  no 

17 

1I4B.4 

3  34  58.36 

1738  U 

0.3 

1.3 

0.09 

y  liifMi; 

it  iti:  Fiit.aa 

IT  41  an. 

II     1 

,i  a  nil 

|H 

044.3 

334  53.64 

17374X8 

H.il 

i.:i 

0.09 

!         ilhiHM 

:t  itu  4u.ii:i 

IT  44    IM 

it  ;t 

,fflfi,au 

11 

1)  40.3 

334  47.00 

17  47 '«).'.! 

0.3 

1.3 

0.09! 

i  img.g 

;t  ;t;i  4».IH 

n  4;i  iu 

.it  (Mill 

1)0 

030.3 

3  34  41.43 

1747  1  ■>.:  i 

0.3 

i.a 

0.09 

n  lliim. 

;tiiu;iu.m 

+  II43  4U 

Lit  (WW 

41    mm.: 

3  34  35.95 

+I746HL4 

0.3 

IJ 

0.09 

ii  imi 

;t;w*i.ui 

I7  44«v1 

ii.;i 

l.«U.W 

44,  i>*t.:t 

3  34  30  51 

I7W3M 

0.3 

i.  ■■ 

0.09 

1             «   IS*. I 

;i*i  44.114 

IT  44.11  1 

ii. » 

1,^1  ll.OH 

43,    U44.4 

3  34  45.4b 

17  48 -.'in 

0.3 

U 

0.09 

:i  Ml  Mi.  11 

IT44i»- 

41    U4U.4 

33440.00 

1746    -:> 

0.3 

1.3 

0.09 

u  14U4.1 

:.,«.  IUI 

46.    'JIS.41    3a4l4.tK> 

4K    9  14.41    3S4    !>.!Kt 

"*H 

ow»: 

I.S0.09 

10.  l<M7.i 

AM    4&A+I1  41  VI 

a* 

i.a  mi 

+  I7S3  5TH 

0.3 

1.3  0.09 

II  WWi 

i:w;v\m  u  it  im 

U..i 

I.a  l(lt> 

«T,    i>   8.«    334    ilW    I743«3.yi 
«*:    »   4.4    334    D.Hi    1743   »J* 

0.3 

U0.09 

|4   14    ULX 

i^t**!,   ii  w«  » 

U.A 

i.a  iMHi 

4.9 

ijso.ew 

13,  14   .Vs 

;t:Mti.»<*   ITW 

Aft 

i.a  ww 

4»    V  0.1     333S3.43    17445*.* 

%X 

1.3,0-BB 

It  14    I.) 

;t;w,ii.lU|   u:*i,m. 

U.3I 

i.a 

W    ltS*.l     33331X.^I     17444*.!* 

•a 

L3  4.W 

t»  II  i>? 

:t:ta*t4i  ht*>*  i 

u,:t 

i.a  Mi 

31     CS4.I     3aa4tLA>H7*IJW.I 

D.X 

IJ14.4B 

ly.  1 1  i*Hi 

itLMVI.AI  »!»**    1.1 

u.* 

i.a  i>.w 

34    S4W.1     S3S41JJW+I7*!  17.# 

*3 

IJ»  O.llf 

PART    III 


PHENOMENA 


RPH 


412 


ECLIPSES,   1886. 


ECLIPSES    IN   1886. 


In  tlia  year  1886  there  will  be  two  eclipses,  both  of  the  sun. 

L — An  Annular  Edqm  of  the  Sun,  1886,  March  5,  visible  at  Washington  aa  a  partial  eclipse. 


ELEMENTS  OF  THE  ECLIPSE. 

d     h    m      • 
Greenwich  mean  time  of  <$  in  right  ascension,  March  5  10    8  56.4 


Son  and  moon's  R.  A. 

h     m      ■ 
23    5  50.3 

Hourly  motions        9.28  and  115.82 

Sun's  declination 

i  47  58.6    S. 

Hourly  motion 

0  56L1   N. 

Moon's  declination 

5  42  29.3    S. 

Hourly  motion 

9    i9N. 

Sun's  equa.  hor.  parallax 

8.9 

Sun's 

true  semidiameter 

16    7.0 

Moon's  equa.  hor.  parallax 

54  29.6 

Moon1 

'8  true  semidiameter 

* 

14  50.2 

CIRCUMSTANCES  OF  THE  ECLIPSE. 

Eclipse  begins 

d     h     m 

March    5    7    1.1 

in  long.  166°  133  £ .  and  in 

lat  13°27J9  S. 

Central  eclipse  begins 

5    8    8.3 

149  37.1  E . 

11  28.6  S. 

Central  eclipse  at  noon 

5  10    8\9 

149  20.9  W. 

0    0.2  S. 

Central  eclipse  ends 

5  12    2^ 

90    9.4  W. 

22  31.5  N. 

Eclipse  ends 

5  13    9.7 

106  43.5  W. 

20  32.6  N. 

IL— A  Total  EcKpte  of  the  Sun,  1886,  August  28-29,  visible  at  Washington  as  a  partial  eclipse. 


ELEMENTS  OF  THE  ECLIPSE. 

d     h    m     • 
Greenwich  mean  time  of  <$  in  right  ascension,  August  29    0  58  32.5 


Sun  and  moon's  R.  A. 

Sun's  declination 
Moon's  declination 
Sun's  equa.  hor.  parallax 
Moon's  equa.  hor.  parallax 


h    m      ■ 

10  31  23.52 

9  17  23L8  N. 
9  10  38.5  N. 
8.8 
61  21.7 


Hourly  motions 

Hourly  motion 
Hourly  motion 
Sun's  true  semidiameter 
Moon's  true  semidiameter 


9*12  and  148*37 

/        u 

0  53.5 

S. 

10  43.7 

S. 

15  50.8 

16  42.4 

CIRCUMSTANCES  OF  THE  ECLIPSE. 


Eclipse  begins 
Central  eclipse  begins 
Central  eclipse  at  noon 
Central  eclipse  ends 
Eclipse  ends 


d     h     m 

August    28  22  18.4  in  long. 

28  23  133 

29  0  58.5 
29  2  37.5 
29    3  32.4 


66  23.2  W.  and  in  lat.  11°  54.0  N. 


79  44.4  W. 
14  26.6  W. 
47  23  E. 
33  43.0  E  . 


9  48.2  N. 

2  58.5  N. 
21  54.0  S. 
19  48.4  8. 


The  regions  within  which  these  eclipses  of  the  sun  are  visible  are  laid  down  on  the  following 
charts,  from  which  may  also  be  found  the  Greenwich  time  of  beginning  or  ending  within 
fifteen  or  twenty  minutes,  by  means  of  the  dotted  lines. 


ANNULAR  ECL 


W       1,,-nyi.i.k      K..*t     01        l-kf 


Z  oir  MARCH  5™  teSMS. 
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BE8SELIAN  ELEMENTS  OF  THE  ANNULAR  ECLIPSE 

OF  THE  SUN,  1886,  MAECH  5. 

- 

Co-ordinates  of 

Badfus  of  Penumbra  and 

Centre  of  Shadow  on 

Direction  of  Axis  of  Shadow. 

Shack 

>w  cm 

reenwich 
Mean 

Fundamental  Plane. 

Fundamental  Plane. 

Time. 

* 

y 

Log  sind 

Logoosd 

/» 

1 

V 

T     m" 

7    0 

- 1.53540 

-0.36779 

-9.00824 

+9.99773 

102     6.2 

+0.56973 

+0.02374 

10 

1.45415 

0.34300 

9.00804 

9.99774 

104  36.2 

0.56972 

0.02373 

20 

1.37290 

0.31821 

9.00785 

9.99774 

107     6.2 

0.56971 

0.02372 

30 

1.29165 

0.29342 

9.00765 

9.99774 

109  36.3 

0.56969 

0.02371 

40 

1.21040 

0.26862 

9.00746 

9.99774 

L12.  6.3 

0.56968 

0.02370 

50 

1.12914 

0.24382 

9.00726 

9.99774 

114  36.3 

0.56967 

0.02369 

8    0 

-1.04788 

-0.21901 

-9.00707 

+9.99775 

117     6.4 

+0.56966 

+0.02368 

10 

0.96661 

0.19421 

9.00687 

9.99775 

119  36.4 

0.56965 

0.02367 

20 

0.88534 

0.16940 

9.00668 

9.99775 

122     6.4 

0.56964 

0.02366 

ao 

0.80407 

0.14459 

9.00649 

9.99775 

124  36.5 

0.56963 

0.02364 

40 

0.72281 

0.11978 

9.00629 

9.99775 

127     6.5 

0.56962 

0.02363 

50 

0.64154 

0.09496 

9.00610 

9.99776 

129  36.5 

0.56961 

0.02362 

9    0 

-0.56027 

-0.07014 

-9.00591 

+9.99776 

132    6.6 

+0.56960 

+0.02361 

10 

0.47901 

0.04532 

9.00571 

9.99776 

134  36.6 

0.56959 

0.02360 

20 

0.39774 

-0.02050 

9.00551 

9.99776 

137     6.7 

0.56958 

0.02359 

ao 

0.31647 

+0.00433 

9.00532 

9.99776 

139  36.7 

0.56956 

0.02357 

40 

0.23521 

0.02915 

9.00512 

9.99777 

142     6.7 

0.56955 

0.02356 

50 

0.15394 

0.05397 

9.00492 

9.99777 

144  36.8 

0.56954 

0.02355 

10    0 

-0.07266 

+0.07880 

-9.00473 

+9.99777 

147    6.8 

+0.56953 

+  0.02354 

10 

+0.00861 

0.10363 

9.00453 

9.99777 

149  36.8 

0.56952 

0.02353 

20 

0.08988 

0.12846 

9.00433 

9.99777 

152    6.9 

0.56951 

0.02352 

30 

0.17116 

0.15329 

9.00414 

9.99778 

154  36.9 

0.56949 

0.02350 

40 

0.25244 

0.17812 

9.00394 

9.99778 

157     6.9 

0.56948 

0.02349 

50 

0.33372 

0.20295 

9.00374 

9.99778 

159  37.0 

0.56947 

0.02348 

11     0 

+0.41499 

+0.22778 

-9.00355 

+9.99778 

162    7.0 

+0.56946 

+0.02347 

10 

0.49626 

0.25262 

9.00335 

9.99778 

164  37.1 

0.56944 

0.02346 

20 

0.57753 

0.27746 

9.00315 

9.99779 

167     7.1 

0.56943 

0.02345 

30 

0.65880        0.30230 

9.00296 

9.99779 

•  • 

169  37.1 

0.56942 

0.02344 

40 

0.74007 

0.32714 

9.00276 

9.99779 

172    7.2 

0.56940 

0.02342 

50 

0.82134 

0.35199 

9.00256 

9.99779 

174  37.2 

0.56939 

0.02341 

12    0 

+0.90261 

+0.37683 

-9.00237 

+9.99779 

177    7.2 

+0.56938 

+0.02340 

10 

0.98387 

0.40168 

9.00217 

9.99780 

179  37.3 

0.56937 

0.02338 

20 

1.06513 

0.42652 

9.00197 

9.99780 

182    7.3 

0.56936 

0.02337 

30 

1.14639 

0.45137 

9.00178 

9.99780 

184  37.3 

0.56935 

0.02336 

40 

1.22764        0.47622 

9.00158 

9.99780 

187     7.4 

0.56933 

0.02334 

50 

1.30890  |      0.50107 

9.00138 

9.99780 

189  37.4 

0.56932 

0.02333 

13    0 

+ 1.09015 

+0.52592 

-9.00118 

+9.99781 

192    7.4 

+0.56931 

+0.02332 

10 

+  1.47140 

+0.55077 

-9.00099 

+9.99781 

194  37.5 

+0.56929 

+0.02330 

Greenwich 
Mem 

Los  A  x 

Tor 
1  Minute. 

Log  Ay 
1  Minute. 

Log  Ap 

Tor 
1  Minute. 

Log  Tangents  of  Angle* 

1 

ivf  Cones— 

Time. 

Penumbra. 

Shadow. 

h     m 

7    0 

+7.9098 

mm 

1-7.3942 

+  1.1762 

+7.67321 

■ 

+7.67110 

8    0 

7.9099 

7.3945 

1.1762 

7.67321 

7.67110 

9    0 

7.9099 

7.3948 

1.1762 

7.67320 

- 

7.67109 

10    0 

7.9099 

7.3949 

1.1762 

7.67320 

7.67109 

11     0 

7.9100 

7.3951 

1.1762 

7.67319 

7.67108     i 

12    0 

7.9099 

7.3952 

1.1762 

7.67319 

7.67108 

13,   0 

7.9098 

7.3954 

1.1762 

7.67318 

7.67107 

14    0 

+7.9097 

H 

K7.3955 

+  1.1762 

+7.67318 

« 

+7.67107 

414 


ECLIPSES,   1886. 


PATH  OF  ANNULUS  DURING  THE  ANNULAR  ECLIPSE 

OF  THE  SUN 

,  1886,  MARCH  5. 

Greenwich 
Mean  ' 
Time. 

Northern  limit 

of 
Annul  a*  Path. 

Central  line. 

Southern  Limit 

of 
Annulns  Path. 

Duration 
of 

AnpiiTnt 

on 

Central 

Line. 

Latitude. 

Longitude  from 
Greenwich. 

Latitude. 

Longitude  from 
Greenwich. 

Latitude. 

Longitude  from 
Greenwich. 

Limits 

o       / 

—  10    5.9 

149  43.5  E. 

— 11°  28.6 

149  37.1  E. 

-12  48.7 

149  30.0  E. 

m     • 

gh  10m 

10  52.0 

158  33.5 

12  12.5 

158  57.9 

13  33.1 

159  22.4 

5  53.1 

15 

11  11.5 

167  18.7 

12  27.8 

167  40.0 

13  44.2 

168    1.4 

6  14.1 

20 

11    6.9 

172  32.9 

12  20.9 

172  54.7 

13  34.9 

173  16.5 

6  29.1 

25 

10  53.4 

176  31.4 

12    5.5 

176  54.2  E. 

13  17.6 

177  17.1  E. 

6  41.8 

30 

— 10  34.7 

179  47.3  E. 

—  II  45.1 

179  48.7  W. 

—  12  55.6 

179  24 . 7  W. 

6  53.1 

35 

10  12.5 

177  24.5  W. 

11  21.4 

176  59.3 

12  30.4 

176  34.2 

7    3.5 

40 

9  47.6 

174  56.5 

10  55.2 

174  30.3 

12    2.8 

174    4.1      - 

7  13.0 

45 

9  20.6 

172  43.8 

10  26.9 

172  16.6 

11  33.2 

171  49.4 

7  21.8 

50 

8  51.9 

170  42.9 

9  57.0 

170  14.8 

II    2.1 

169  46.6 

7  30.0 

55 

8  21.6 

168  51.9 

9  25.7 

168  22.9 

10  29.7 

167  53.9 

7  37.5 

9      0 

—  7  50.1 

167    9.0 

—  8  53.1 

166  39.2 

—  9  56.1 

166    9.4 

7  44.4    , 

5 

7  17.4 

165  32.8 

8  19.4 

165    2.3 

9  21.4 

164  31.8 

7  50.7    i 

10 

6  43.7 

164    2.3 

7  44.8 

163  31.1 

8  45.8 

163    0.0 

7  56.4 

15 

6    9.0 

162  36.5 

7    9.3 

162    4.8 

8    9.5 

161  33.0 

8    1.6 

20 

5  33.5 

161  14.9 

6  32.6 

160  42.6 

7  32.3 

160  10.3 

8    6.1    ; 

25 

4  57.1 

159  56.9 

5  65.7 

159  24.1 

6  54.4 

158  51.2 

8  10.1 

30 

—  4  19.9 

158  41.8 

—  5  17.8 

158    8.6 

—  6  15.8 

157  35.3 

8  13.5 

35 

3  42.0 

157  29.4 

4  39.2 

156  65.7 

5  36.5 

156  22.0 

8  16.3 

40 

3    3.3 

156  19.1 

4    00 

155  45.0 

4  56.6 

155  10.9 

8  18.6  ; 

45 

2  23.9 

155  10.5 

3  20.1 

154  36.1 

4  16.2 

154    1.6 

8  20.3   i 

50 

1  43.9 

154    3.4 

2  39.6 

153  28.7 

3  35.3 

152  53.9 

8  21.6 

55 

1    3.1 

152  57.4 

1  58.4 

152  22.4 

2  53.7 

151  47.3 

8  22.1 

10      0 

—  0  21.6 

151  52.1 

—   1  16.5 

151  16.9 

—  2  11.5 

150  41.6 

8  22.2 

5 

+  0  20.6 

150  47.4 

—  0  34.1 

150  11.9 

1  28.7 

149  36.5 

8  21.8 

10 

1    3.5 

149  42.9 

+  0    9.0 

149    7.2 

0  45.4 

148  31.6 

8  20.8 

15 

1  47.0 

148  38.3 

0  52.7 

148    2.5 

—  0    1.6 

147  26.6 

8  19.3 

20 

2  31.3 

147  33.3 

•        1  37.1 

146  57.4 

+  0  42.9 

14621.4 

8  17.4 

25 

3  16.3 

146  27.7 

2  22.1 

145  51.6 

1  27.9 

145  15.6 

8  15.0 

30 

+  4    2.1 

145  20.9 

+  3    7.8 

144  44.7 

+  2  13.6 

144    8.6 

8  12.1 

35 

4  48.7 

144  12.7 

3  54.3 

143  36.5 

2  59.9 

143    0.4 

8    8.7 

40 

5  36.0 

143    2.8 

4  41.4 

142  26.6 

3  46.8 

141  50.4 

8    4.9 

45 

6  24.3 

141  50.7 

5  29.4 

141  14.6 

4  34.5 

140  38.4 

8    0.7 

50 

7  13.5 

140  36.0 

6  18.2 

139  59.9 

5  23.0 

139  23.8 

7  56.0 

55 

8    3.6 

139  18.2 

7    7.9 

138  42.1 

6  12.2 

138    6.1 

7  50.8 

11       0 

+  8  54.7 

137  56.6 

+  7  58.5 

137  20.7 

+  7    2.2 

136  44.8 

7  45.3 

5 

9  46.9 

136  30.5 

8  50.1 

135  54.8 

753.2 

135  19.1 

7  39.4 

10 

10  40.4 

134  59.1 

9  42.9 

134  23.6 

8  45.3 

133  48.2 

7  33.0 

15 

11  35.3 

133  21.0 

10  36.9 

132  45.9 

9  38.5 

132  10.7 

7  26.2 

20 

12  31.8 

131  35.1 

11  32.4 

131    0.4 

10  33.1 

130  25.7 

7  18.9 

25 

13  29.8 

129  39.7 

12  29.4 

129    5.5 

11  29.0 

128  31.4 

7  11.2 

30 

+ 14  29.8 

127  32.5 

+ 13  28.2 

126  59.1 

+  12  26.6 

126  25.7 

7    3.0 

35 

15  32.3 

125  10.1 

14  29.3 

124  37.6 

13  26.3 

124    5.1 

6  54.2 

40 

16  37.7 

122  28.2 

15  33.1 

121  56.9 

14  28.5 

121  25.6 

6  44.7 

45 

17  46.9 

119  18.1 

16  40.5 

118  48.5 

15  34.0 

118  18.6 

6  34.5 

50 

19    1.7 

115  26.7 

17  53.0 

114  59.5 

16  44.3 

114  32.3 

6  23.1 

55 

20  25.2 

110  23.4 

19  13.5 

110    0.5 

18    1.9 

109  37.5 

6    9.8 

12      0 

+22  25.2 

102  20.9 

+21    8.7 

102  11.0 

+  19  52.3 

102    1.1 

5  52.2 

Limits 

+23  53.9  1 

90  17.7W. 

+22  31.6 

90    9.4  W. 

+21  11.4 

90    2.3  W. 

i 

TOTAL  ECLIPSI 


100*  Longitude        We»t  of  80*  Greenwich 


NotC.-y^*  Aeons  of  beginning    tuUi    et 


AUGUST  28-9?  1886. 


20'  40' 


4ff         Longitude     60'  E»«L        of 


ECLIPSES,   1886. 
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BE8SELIAN  ELEMENTS  OF  THE  TOTAL  ECLIPSE 
OF  THE  SUN,  1886,  AUGUST  28—29: 


taeenwteb 
Mean 
Time. 


Co-ordinate*  of 

Centre  of  Shadow  on 

Fundamental  Plane. 


Direction  of  Axia  of  Shadow. 


of  Penumbra  and 
8hadow  on 
Fundamental  Plane. 


h  m 

22  20 
30 
40 
50 

23  0 
10 
20 
30 
40 
50 

0  0 
10 
20 
30 
40 
50 

1  0 
10 
20 
30 
40 
50 

2  0 
10 
20 
30 
40 
50 

3  0 
10 
20 
30 
40 


- 1.48343 
1.38988 
1.29633 
1.20278 

-1.10922 
1.01566 
0.92209 
0.82852 
0.73495 
0.64138 

-0.54780 
0.45423 
0.36065 
0.26707 
0.17349 

-0.07992 

+0.01365 
0.10722 
0.20078 
0.29434 
0.38790 
0.48146 

+0.57501 
0.66857 
0.76212 
0.85567 
0.94921 
1.04275 

+  1.13629 
1.22982 
1.32335 
1.41687 

+  1.51039 


Log  sin  d 


+0.31386 
0.28713 
0.26040 
0.23366 

+0.20692 
0.18017 
0.15342 
0.12666 
0.09991 
0.07315 

+0.04639 

+0.01962 

-0.00714 

0.03391 

0.06068 

0.08746 

-0.11424 
0.14103 
0.16782 
0.19461 
0.22140 
0.24820 

-0.27500 
0.30180 
0.32861 
0.35541 
0.38222 
0.40903 

-0.43584 
0.46265 
0.48947 
0.51628 

-0.54310 


+9.20977 
9.20965 
9.20954 
9.20943 

+9.20932 
9.20921 
9.20910 
9.20898 
9.20887 
9.20876 

+9.20865 
9.20854 
9.20843 
9.20831 
9.20820 
9.20809 

+  9.20798 
9.20787 
9.20776 
9.20764 
9.20753 
9.20742 

+9.20731 
9.20720 
9.20708 
9.20697 
9.20686 
9.20675 

+  9.20664 
9.20652 
9.20641 
9.20630 

+9.20618 


Log  coed 


+9.99422 
9.99422 
9.99422 
9.99423 

+9.99423 
9.99423 
9.99424 
9.99424 
9.99424 
9.99424 

+9.99425 
9.99425 
9.99425 
9.99426 
9.99426 
9.99426 

+9.99427 
9.99427 
9.99427 
9.99427 
9.99428 
9.99428 

+9.99428 
9.99429 
9.99429 
9.99429 
9.99430 
9.99430 

+9.99430 
9.99430 
9.99431 
9.99431 

+9.99431 


I 


334  47.8 
337  17.8 
339  47.8 
342  17.9 

344  47.9 
347  18.0 
349  48.0 
352  18.1 
354  48.1 
357  18.2 


359 
2 
4 
7 
9 
12 

14 
17 
19 
22 
24 
27 


48.2 
18.2 
48.3 
18.3 
48.4 
18.4 

48.5 
18.5 
48.6 
18.6 
48.6 
18.7 


29  48.7 
32  18.8 
48.8 
18.9 
48.9 
19.0 


34 
37 
39 
42 


44  49.0 

47  19.0 

49  49.1 

52  19.1 

54  49.2 


+0.53166 
0.53168 
0.53169 
0.53170 

+0.53171 
0.53172 
0.53173 
0.53174 
0.53175 
0.53176 

+0.53176 
0.53177 
0.53177 
0.53177 
0.53178 
0.53178 

+0.53178 
0.53178 
0.53178 
0.53178 
0.53178 
0.53178 

+  0.53178 
0.53177 
0.53177 
0.53177 
0.53176 
0.53175 

+  0.53175 
0.53174 
0.53174 
0.53173 

+  0.53172 


I' 


-0.01414 
0.01413 
0.01412 
0.01411 

-0.01410 
0.01409 
0.01408 
0.01407 
0.01406 
0.01405 

-0.01405 
0.01405 
0.01404 
0.01404 
0.01404 
0.01403 

-0.01403 
0.01403 
001403 
0.01403 
0.01403 
0.01403 

-0.01403 
0.01404 
0.01404 
0.01404 
0.01405 
0.01405 

-0.01406 
0.01406 
0.01407 
0.01408 

-0.01409 


Greenwich 

Log  A  X 

♦    --    ■  ■    —           -   - 

Log  Ay 

for 
1  Minnte. 

Log  &/i 

Log  Tangents  of 

Angles  of  Cones- 

Mean 

for 
1  Minnte. 

for 
1  Minute. 

Time. 

Pennmbra. 

Shadow. 

h      m 

22    0 

+7.9710 

-7.4269 

+  1.1762 

+7.66573 

+7.66362 

23    0 

7.9711 

7.4272 

1.1762 

7.66574 

7.66363     | 

0    0 

7.9712 

7.4275 

1.1762 

7.66574 

7.66363 

1     0 

7.9711 

7.4279 

1.1762 

7.66575 

7.66364 

2    0 

7.9711 

7.4281 

1.1762 

7.66575 

7.66364 

3    0 

7.9710 

7.4283 

1.1762 

7.66576 

7.66365 

4    0 

+7.9709 

-7.4286 

+  1.1762 

+7.66576 

+7.66365 

-v 


416 


ECLIPSES,   1886. 


PATH  OF  THE  SHADOW  DURING  THE  TOTAL  ECLIPSE 
OF  THE  SUN,  1886,  AUGUST  28—29. 

i 

Greenwich 
Mean 
Time. 

Northern  Limit 

of 
Shadow  Path. 

Central  Line. 

Southern  Limit 

of 
Shadow  Path. 

Duration 

of 
Shadow 

on 
Central    > 
line. 

Latitude. 

Longitude  from 
Greenwich. 

Tistttaiflfr 

Longitude  from 
Greenwich. 

Latitude. 

Longitude  from 
Greenwich. 

79  37.0  W. 

Limits 

+  10°  36.5 

79  51. 8  W. 

+  9  4&2 

79  44.4  W. 

+   8°  59.9 

m      a 

23h  15m 

12    8.8 

69  26.7 

11  16.0 

69  35.2 

10  23.2 

69  43.6 

3  22.0 

20 

13    2.8 

60  14.5 

12    8.0 

60  22.2 

11   13.2 

60  29.9 

3  49.9 

1 

25 

13  19.1 

54  32.2 

12  22.9 

54  41.5 

II  26.7 

54  50.7 

4  10.9 

30 

+  13  20.5 

50    7.7 

+  12  23.3 

50  18.7 

+  11  26.1 

50  29.8 

4  28.6 

35 

13  13.5 

46  25.6 

12  15.6 

46  40.3 

11   17.7 

46  53.1 

4  44.3 

40 

13    0.2 

43  16.1 

12    1.8 

43  30.5 

II     3.3 

43  45.0 

4  58.5 

45 

12  42.3 

40  26.3 

11  43.4 

40  42.3 

10  44.5 

40  58.3 

5  11.5 

50 

12  20.7 

37  51.8 

11  21.5 

38    9.3 

10  22.4 

38  26.8 

5  23.4 

55 

11  55.9 

35  30.3 

10  56.6 

35  49.3 

9  57.3 

36    8.2 

5  34.3 

0      0 

+  11  28.6 

33  19.0 

+ 10  29.2 

33  39.3 

+  9  29.8 

33  59.6 

5  44.3 

5 

10  58.8 

31  16.3 

9  59.5 

31  37.8 

9    0.1 

31  59.4 

5  53.3 

10 

10  27.0 

29  20.5 

9  27.7 

29  43.3 

8  28.5 

30    6.0 

6    1.4 

15 

9  53.3 

27  30.7 

8  54.2 

27  54.6 

7  55.0 

28  18.4 

6    8.6 

20 

9  17.9 

25  45.9 

8  18.9 

26  10.8 

7  19.9 

26  35.6 

6  14.9 

25 

8  40.8 

24    5.3 

7  42.0 

24  31.1 

6  43.3 

24  56.9 

6  20.3 

30 

+  8    2.2 

22  28.3 

+  7    3.7 

22  55.0 

+  6    5.2 

23  21.6 

6  24.8 

35 

7  22.2 

20  54.2 

6  23.9 

21  21.7 

5  25.7 

21  49.1 

6  28.3 

40 

6  40.7 

19  22.6 

5  42.8 

19  50.8 

4  44.8 

20  19.0 

6  31.0 

45 

5  57.9 

17  53.0 

5    0.3 

18  21.8 

4    2.6 

18  50.6 

6  32.7 

50 

5  13.8 

16  24.8 

4  16.5 

16  54.2 

3  19.2 

17  23.6 

6  33.6 

55 

4  28.3 

14  67.7 

3  31.3 

15  27.6 

2  34.3 

15  57.6 

6  33.6 

1       0 

+  3  41.5 

13  31.2 

+  2  44.9 

14    1.5 

• 
+   1  48.2 

14  31.8 

6  32.7 

5 

2  53.4 

12    4.8 

1  57.1 

12  35.5 

1    0.8 

13    6.1 

6  31.0 

10 

2    4.0 

10  38.2 

1    8.0 

11    9.1 

+  0  12.0 

11  40.1 

6  28.4 

15 

1   13.3 

9  10.8 

+  0  17.6 

9  42.0 

-   0  38.1 

10  13.1 

6  25.0 

20 

+  0  21.1 

7  42.3 

—  0  34.2 

8  13.6 

1  29.6 

8  44.8 

6  20.8 

25 

— "  0  32.5 

6  12.0 

1  27.5 

6  43.3 

2  22.6 

7  14.7 

6  15.8 

30 

—   1  27.6 

4  39.3 

—  2  22.4 

5  10.6 

—  3  17.1 

5  42.0 

6    9.9 

35 

2  24.4 

3    3.6 

3  18.8 

3  34.8 

4  13.3 

4    6.1 

6    3.3 

40 

3  22.9 

1  24.1  W. 

4  17.1 

1  55.2 

5  11.2 

2  26.2 

5  5G.0 

45 

4  23.4 

0  20.1  E. 

5  17.3 

0  10.7  W. 

6  11.1 

0  4I.5W. 

5  47.8 

50 

5  25.9 

2  10.1 

6  19.5 

1  39.6  E. 

7  13.1 

1    9.2  E. 

5  38.9 

55 

6  30.8 

4    7.3 

7  24.1 

3  37.4 

8  17.4 

• 

3    7.5 

5  29.2 

2      0 

—  7  38.3 

6  13.5 

—  8  31.4 

5  44.2 

—  9  24.4 

5  14.9 

5  18.7  , 

5 

8  49.0 

8  31.4 

9  41.8 

8    2.9 

10  34.5 

7  34.3 

5    7.3  j 

10 

10    3.3 

11    3.4 

10  55.8 

10  35.8 

1 1  48.2 

10    8.2 

4  55.0 

15 

11  22.3 

13  55.3 

12  14.5 

13  28.9 

13    6.6 

13    2.5 

4  41.7 

1 

20 

12  47.4 

17  14.5 

13  39.1 

16  49.6 

14  30.9 

16  24.7 

4  27.0 

25 

14  21.0 

21  16.1 

15  12.3 

20  53.2 

16    3.7 

20  30.3 

4  10.5 

I 

i 

30 

—  16    8.4 

26  27.2 

—  16  59.3 

26    7.3 

—  17  60.1 

25  47.5 

1 
3  51.1 

35 

18  27.6 

34  33.9 

19  17.9 

34  20.4 

20    8.1 

34    6.8 

3  25.3 

Limits 

—21    5.9 

47  10.1  £. 

—21  54.0 

47    2.3  E. 

—22  41.9 

46  53.3  E. 
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WASHINGTON  MEAN  TIME. 


PHASES  OF  THE  MOON. 


New  Moon. 


January 

February 

March 

April 

May 

Juue 


T 
4 
3 
5 


14 

10 

4 


3  21 

3 

1 


ra 

35.5 

6.4 

56.1 

22.4 

10  34.3 

20  47 A 


First  Quarter. 


January 

February 

March 

April 

May 

June 


d 
12 
11 
12 
II 
10 

8 


h 

19 
9 

20 
3 
9 

14 


m 

16.2 
38.0 
9.0 
35.8 
12.4 
18.5 


July  1     4  58.4 

July  30  12  17.7 

August  98  19  46.1 
September  27     4  10.4 

October  26  1 4    7.2 

November  25    2  10.3 

December  24  16  46.5 


July  7  20    9.9 

August  6    3  58.0 

September  4  14  47.3 

October  4    5  25.2 

November  2  23  57.0 

December  2  21  16.8 


Full  Moon. 


January 

February 

March 

April 

May 

June 


d      h     m 

19  14  36.6 

18  1     6.8 

19  11  28.4 
17  21  50.9 
17  8  38.9 
15  20  30.6 


July  15  10    0.7 

August  14  1  16.0 
September  12  17  42.1 
October  12  10  15.7 
November  11  1  58.3 
December   10  16  22.0 


Lust  Quarter. 


January 

February 

March 

April 

May 

June 

July 

August 

September 

October 

November 

December 


3     E    m 
26    8  23.1 

25  0    3.1 

26  17  36.0 
25  12  7.2 
25  6  27.9 
23  23  26.6 

23  14  13.1 
22  2  33.6 
20  12  47.6 
19  21  32.6 
18  5  32.2 
17  13  30.9 


APOGEE,  PERIGEE,  AND  GREATEST  LIBRATION. 


Apogee. 


Perigee. 


January 

Februarv 

March 

March 

April 

Mav 

June 

July 

August 

September 

October 

November 

December 

December 


d 
6 


h 

16.1 


~ 


2  17.2 

1  23.7 

29  15.8 
26  11.0 
24  6.2 
20  23.8 

18  13.6 

14  20.6 

10  22.3 

8    8.3 

5    1.4 

2  21.8 

30  19.1 


d — E~~ 

January  19  20.2 

February  17    9.0 

March  17  17.6 

April  14  12.4 

May  10    7.4 
June  5    5.7 

July  3    0.0 

July  31     5.9 

August  28  19.9 

September  26     1.9 

October  24    6.7 

November  20  14.2 

December  15    6.9 


Greatest  Libration. 


January 

February 

March 

April 

May 

May 

June 

July 

August 

September 

October 

November 

December 


d  h 
13  20 
11  2 
10  22 
6  15 
3  0 
30  7 
27    4 


m 

37  E. 
57  E. 

29  E. 
6  E. 
6  E. 

47  E. 

30  E. 


25  7  44  E. 
22  13  7  E. 
19  15  38  E. 
17  2  9  E. 
12  6  53  E. 
9  2  2  E. 


January 

February 

March 

April 

May 

June 

July 

August 

September 

October 

October 

November 

December 


3      h m 

25  22  19  W. 
23  6  18  W. 
23  12  0  W. 
20  9  44  W. 
17  16  27  W. 
13    1  53  W. 

9  19  34  W. 

6  13    2  W. 

3  16  20  W. 

1  21  52  W. 

30    0  36  W. 

26  18  13  W. 
23  14  45  W. 


FORMULAE  FOR  THE  LIBRATION  OF  THE  MOON. 

Put    /,  the  inclination  of  the  moon's  equator  to  the  ecliptic  (=  1°  28'. 8), 

ft,  the  mean  longitude  of  the  moon's  ascending  node,  (see  page  278),  or  the  mean  longitude 

of  the  descending  node  of  the  moon's  equator, 
C,  the  angle  at  the  centre  of  the  moon's  disk  made  by  a  lunar  meridian  with  the  circle  of 
declination,  counted  from  north  to  east  on  the  apparent  disk, 
A,  /?,  a',  d',  the  apparent  longitude,  latitude,  right  ascension,  and  declination  of  the  moon,  corrected 
for  parallax, 
A',  the  selenocentric  longitude  of  the  earth,  counted  on  the  moon's  equator  from  its  descend- 
ing node,  ft, 
t,  A,  ft',  ([ ,  the  quantities  defined  on  page  276,  where  their  values  for  the  year  are  given. 

*The  moon's  libration  in  longitude  and  latitude  may  then  be  found,  for  any  time,  by  means  of  the 
following  formulae,  in  connection  with  the  tables  given  on  pages  270'  and  277  :  — 

A  X  =  —  0'.57  sin  2  (ft  —  }.) 
a  =  sin   /  cos  (ft  —  /„) 
tan  B  =  tan  /  sin   (ft  —  ?,) 

The  libration  in  latitude       =  b  =  B  —  /J 
The  libration  in  longitude  =  /   =  V  —  <[ 


See  table,  page  277. 


.in   C  —   .in  -  CO»  (*'    +    A    -   ft)  _ 

sin  C  =  sin  t  xi  ^  — 

cos  6' 


sin  t 


.  cos  (a'  —  ft') 


cos 
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ELEMENTS  FOR  THE  PREDICTION  OF  OCCULTATIONS. 

JANUARY. 

The  Stab's 

At  Conjunction  in  B.  A. 

Limiting 
Parallels. 

Name. 

Mag. 

44 
54 
64 

Red'ns  from 
1886.0. 

Apparent 
Decimation. 

Washington 
Mean  Time. 

Hour  Angle 
H 



h    m 

-  9  55.6 

-  5  11.3 
+  4     2.0 

y 

-0.3069 
+0.5801 
+1.2642 

X1 

y'    ' 

N. 

8. 



-54 
-  2 

+60 

Aa 

A* 

+10"9 
11.0 

111 

0  Ophiuclii 
;  24  Scorpii 
29  Ophiuchi 

•s 

-1.26 
1.29 
1.37 

O         / 

-16  21.7 

17  31.1 

18  42.9 

d     h    in 
1   11   41.9 

16  35.8 

*    2     7.8 

0.5524 
0.5526 
0.5534 

-0.0801 

0.0728 

-0.0586 

o 

+  7 
+60 
+72 

i 

NEW 

MOON. 

•    p  Capricorni 
B  A. C. 7063 

I     t'  Capricorni 
r3  Capricorni 
Lalande  40522 

3 

64 
64 
f>4 

6 

-1.25 
1.28 
1.29 
1 .29 
1.29 

+  3.6 
3.3 
3.0 
2.9 
2.0 

-15  18.4 
15  26.1 
15  32.4 
15  21.3 
14  55.4 

6    1  27.0 

6  27.9 

9  33.0 

10  30.8 

20  15.6 

♦  0  17.5 
+  5    9.1 
+  8    8.5 
+  9    4.5 
-  5  28.6 

-1.1028 
-0.3152 
+0.0982 
-0.01 1 1 
+0.5357 

0.5414 
0.5399 
0.5390 
0.5387 
0.5364 

+0.0882 
0.0947 
0.0986 

>  0.0997 
0.1110 

-43 
+  8 
+31 
+25 
+61 

-90 
-54 
-29 
-35 
-  5 

8  Aquarii 

9  Aquarii 
18  Aquarii 

X  Capricorni 

B.  AC  7620 

i 

64 

64 

54 
54 

64 

-1.27 
1.28 
1.27 
1.27 
1.23 

+  1.8 

1.8 

0.8 

+  0.1 

-  0.1 

-13  29.7 
13  58  6 
13  22.0 
11  53.5 
10  50.4 

20  53-4 

21  29.7 

7  9  10.6 
20  37.9 

8  0  17.3 

-  4  51.9 

-  4  16.7 
+  7    2.9 

-  5  50.4 

-  2  17.4 

-0.9824 
-0.3781 
+0.3335 
+0.1943 
-0.4608 

0.5360 
0.6359 
0.5328 
0.5301 
0.5292 

+0.1119 
0.1129 
0.1251 
0.1365 
0.1393 

-31 

+  6 
+48 
+41 
+  5 

-90 
-59 
-16 
-24 
-64 

]         B.  AC  7774 
Vknus 
p  Aquarii 
i  67  Aquarii 
|     7.  Aqunrii 

64 

54 
64 

4 

-1.13 

1.11 

1.00 
0.97 

-  1.0 

0.8 
1.8 
2.4 

-  9  36.5 

10  13.9 

8  23.6 

7  33.6 

8  11.2 

12  20.9 

13  5  0 

14  5.0 
9    2     5.9 

7     0.0 

+  9  24.9 
+10    7.5 
+11     5.9 
-  1   14.4 
+  3  31.1 

-0.0924 
+0.7145 
-1.1784 
-0.2395 
+1.2388 

0.5970 
0.5056 
0.5266 
0.5247 
0.5244 

+0.1493 
0.1333 
0.1506 
0.1587 
0.1615 

+26 
+80 
-43 
+19 
+82 

-40 
+  7 
-90 
-49 
+46 

78  Aquarii 
'         B.  A.C.8017 
82  Aquarii 

B.  A.  C. 8094 
06  Aquarii 

64 

6 

64 
54 

54 

-0.96 
0  90 
0.91 
0.80 
0.82 

-  2.5 
2.1 
2.7 
2.5 
3.2 

-  7  48.6 
5  19.5 
7  11.2 

4  7.0 

5  45.0 

8     1.5 

11  41.0 

12  12.4 
19    3.0 
21     1.9 

+  4  30.9 
+  8    4.0 
+  8  34.4 

-  8  46.9 

-  6  51.5 

+0.9881 
-1.1564 
+0.9885 
-1.2644 
+0.8656 

0.5242 
0.5240 
0.5240 
0.5238 
0.5237 

+0.1621 
0.1642 
0.1643 
0.1675 
0.1684 

+83 
-38 
+83 
-50 
+85 

+23 
-90 
+23 
-90 
+14 

B.  AC.  8184 

20  Piscium 
44  Piscium 
B.  A.C.237 
',  77  Piscium 

6 

54 

6 

64 

6 

-0.76 
0.65 
0.39 
0.25 
0.14 

-  3.4 
3.6 
3.7 
4.3 
4.4 

-  5    9.4 

-  3  23.8 
+  1   J  8.4 

2  45.9 
4  18.0 

10  2  20.7 
11  58.7 

11  7  24.9 
20  38.9 

12  3  58.1 

-  1  42.0 
+  7  39.1 
+  2  31.1 

-  8  38.6 

-  1  32.7 

+1.1133 
+0.8356 
-0.8923 
-0.1385 
-0.5106 

0.5237 
0.5241 
0.5274 
0.5309 
0.5335 

+0.1702 
0.1734 
0.1761 
0.1754 
0.1742 

+85 
+87 
-16 
+27 
+  7 

+33 
+12 
-89 
-43 
-67 

*  Piscium 
96  Piscium 

fi  Piscium 
64  Ceti 

£ « Ceti 

54 
64 

54 

4 

-0.12 
0.00 
0.00 

+0.25 
0.27 

-  4.2 
4.5 

4.9 
5.8 
5.6 

+  5    2.7 
6  42.2 
5  33.2 
8    2.1 
8  18.6 

5  15.8 

15  31.0 

16  3.9 
13  11  57.8 

12  43.9 

-  0  17.4 
+  9  38.9 
+10  10.8 
+  5  26.9 
+  6  11.4 

-1 .0849 
-1 .0877 
+0.2331 
+0.8927 
+0.7252 

0.5338 
0.5386 
0.5386 
0.5492 
0.5496 

+0.1739 
0.1707 
0.1706 
0.1602 
0.1596 

-30 
-31 

+48 
+90 
+90 

-85 
-84 
-21 
+19 
+  8 

f  Arietis 
j         B.AC.  755 
65  Ceti 
38  Arietis 

Lalande  5725 

5 

64 

6 
5 
6 

+0.34 
0.34 
0.43 
0.45 
0.57 

-  5.6 
5.6 
6.2 
5.6 

6.2 

+10    5.5 
10     3.0 

10  15.2 

11  57.9 

12  45.0 

18  15.6 

19  10.0 
14    2  25.8 

3  32.0 
13  12.4 

+11  32.3 
-11  35.1 

-  4  33.9 

-  3  29.9 
+  5  50.8 

-0.2783 
-0.0927 
+0.7955 
-0.7279 
-0.2573 

0.5534 
0.5535 
0.5589 
0.5595 
0.5658 

+0.1557 
0.1550 
0.1486 
0.M77 
0.1381 

+19 
+29 
+90 
-12 
+20 

-48 
-37 
+14 
-78 
-44 

48  Tauri 

y  Tauri 

i     <)»  Tauri 

63  Tauri 

'     d*  Tauri 

• 

6 
4 
4 
6 
54 

+0.92 
0.94 
0.95 
0.95 
0.96 

-  7.8 
7.9 
7.6 
7.8 
7.6 

+15    6.9 

15  21.1 
17  164 

16  30.5 

17  10.7 

Iff  18  58.9 

20  38.4 

21  54.1 

22  6.9 

22  22.8 

-10  33.1 
-11  51.2 
-10  38.4 
-10  26.0 
-10  10.7 

+0.8596 
+0.7758 
-1.0520 
-0.2566 
+0.9116 

0.5879 
0.5895 
0.5899 
0.5901 
0.5906 

+0.0978 
0.0948 
0.0929 
0.0927 
0.0919 

+90 
+90 
-30 
+20 
-19 

+24 
+19 
-73 
-39 
-73 

1  70  Tauri 
!  71  Tauri 
!  75  Tauri 
i     6l  Tauri 
I     0»  Tauri 

6 
6 
6 
4 
4 

+0.96 
0.96 
0.99 
0.97 
0.97 

-  8.1 
8.2 
7.4 
8.1 
8.1 

+15  40.7 

15  21.5 

16  6.2 
15  42.5 
15  37.0 

23    2.1 

23  20.3 

16    0  113 

0  14.7 

0  17.0 

-  9  32.9 

-  9  15.4 

-  8  26.3 

-  8  23.1 

-  8  20.9 

+0.6665 
+1.0191 
+0.3406 
+0.7452 
+0.8414 

0.5907 
0.591 1 
0.5916 
0.5916 
0.5916 

+0.091 1 
0.0908 
0.0892 
0.0892 
0.0892 

+87 
+90 
+56 
+90 
+90 

+13 
+37 
-  5 

+18 
+24 

80  Tauri 

B.  AC.  1391 

81  Tauri 
85  Tauri 

6 
5 
6 

64 

+0.96 

0.98 

0.97 

0.98 
i  ni 

-  8.3 
8.2 
8.3 
8.3 

on 

+15  23.2 
15  567 
15  266 
15  36.3 

0  53.7 

1  32 
1     5.9 
1  35.5 

-  7  45.6 

-  7  36.5 

-  7  33.9 

-  7    5.4 

+1.1293 
+0.5780 
+1.0884 
+0.9670 

0.5923 
0.5923 
0.5923 
0.5929 

+0.0878 
0.0876 
0.0876 
0.0864 

+90 
+76 
+90 
+90 

+46 
+  8 
+43 
+33 

<j«  Tauri 
c*  Tauri 

5 
5 

+1.00 
+1.00 

-  8.5 

-  8.4 

+15  34.4 
+15  41.4 

4  33.6 
4  363 

-  4  14.1 

-  4  11.5 

+1.2457 
+1.1329 

0.5947 
0.5950 

+0.0812 
+00812 

+90 
+90 

+61 
+47 
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ELEMENTS  FOR  THE  PREDICTION  OF  OCCULTATH 

)N8. 

JANUARY. 

AT  COWOKCTIOH  IK  K.    A. 

UrfUu 

l':.i;.ll.!.t 

*- 

UJW 

"'ibss.o'.""1 

Apparent 

W  Htuaauru 
lawn  Tune. 

a.^A^aJ. 

r 

+0.3798 

- 

+0.0679 

H.  1  8.  j 

+59,-  f 

at 

B.A.C.  1596 

5 

+1*00 

-tft 

♦16°58U 

d    k« 

IS  11    53.0 

+  2  47.4 

0.5997 

1.13 

8.6 

18  29.4 

15  48.9 

+  6  35.0 

-0.8880 

0.6022 

0.0603 

-20 ! -72 ' 

111   Tiiuri 

54 

MB 

!).3 

17  16.4 

32  33.1 

-10  57.8 

+0.6885 

0.6061 

0.0466 

+90 .+19 

115  Tauri 

6 

1.1(1 

0.3 

17  51.7 

23  36.5 

-  9  55.9 

+0.1495 

0.6068 

0.0444 

+44-11; 

117  Tauri 

6 

1.18 

9.5 

17    8-1 

23  57.5 

-  9  35.7 

+0.8820 

0.6068 

0.0439 

+90 1 +31 | 

111)  Tauri 

6 

tt  .91 

-  0.5 

+18  30.3 

IT    1  33.8 

-  8    3.3 

-0.4066 

0.6077 

+0.0403 

+12  '-44 

B.  A.  C.I798 

6 

1.20 

9.7 

16  58.1 

1  36.3 

-  8     1.0 

+  1.1354 

0.6077 

0.0402 

+90  +51 

I  MO  Tauri 

6 

1.91 

ft\5 

18  97.3 

2    4.7 

-  7  33.7 

-0.3368 

0.6080 

0.0307 

+16-39 

122  Tauri 

6 

1.91 

9.8 

16  57.9 

3  28.6 

-  6  13.3 

+1.3006 

06091 

0.0363 

+90  l  +50 

127  Tauri 

6 

1.83 

y.6 

18  55.2 

5  43.1 

-  4    5.0 

-0.6691 

0.6099 

0.0316 

-  4-65 

130  Tauri 

6 

+1.24 

-  9.9 

+17  41.0 

7  28.7 

-  3  22.7 

+0.6124 

0.6109 

+0.0276 

+fc0|+l6' 

71  Orioni. 

6 

1.30 

10.4 

19  11.4 

17  57.8 

+  7  40.7 

-0.7061 

0.6148 

+0.0051 

-6-68 

26  Gerairiurum 

54 

139 

11.2 

17  45.2 

IB    4  26.1 

-  6  16.8 

+0.6408 

0.6177 

-0.0]  Bit 

+84  +18 ; 

i  Geminorum 

1.36 

11.9 

16  44.6 

17  54.8 

+  6  38.3 

+1.1752 

0.6190 

0.0486 

+90+55 

W.  Tii.sea 

6 

1.37 

19.1 

17  19.6 

23    4.1 

+11  34.7 

+0.3337 

0.6188 

0.0598 

+5s!-3 

/  Geminorum 

6 

+1.36 

-19.9 

+17  55.9 

It    1  57.3 

-  9  39.3 

-0.4511 

0.6184 

-0.0661 

+  9L49 

6 

1.35 

19.3 

16    5.5 

8  36.3 

-  3  16.7 

+08676 

0.6173 

0.0806 

+90+26 

'    a  Cancri 

6 

1.36 

12.3 

17  37.0 

10    i.a 

-  1  65.4 

-0.7467 

0  6174 

0.0H33 

-  8 . -73 ■ 

5  Cancri 

1.36 

19.3 

16  46.0 

10  18.3 

-  1  39.1 

+0.0586 

0.6172 

0.0836 

+38   -9ft 

ait  Cancri 

6 

1.33 

12.4 

14  35.1 

30  39.9 

+  8  17.0 

+1.2117 

0.6142 

0.1047 

+90 

+54 

54  Cancri 

6 

+1.99 

-12.5 

+  15  46.8 

30    5  16.5 

-  7  27.3 

-0.9143 

06109 

-0.1198 

-19 

-75^ 

5 

1.93 

11.0 

11  48.1 

21  20.5 

+  7  58.2 

+0.8)91 

0.6036 

0.1455 

+90 

+  17! 

IK  Leonia 

6 

1.10 

12  90.0 

111    3    5.2 

-10  30.7 

-0.5604 

0.6003 

0.1533 

+  4 

-66 

A   l.eonii 

41 

11.0 

III  33.3 

11  47.3 

-  2    8.7 

-0.1950 

0.5956 

0.1637 

+94 

-12 

6 

1.08 

10.4 

9  $1.6 

18  53.9 

+  4  41.6 

-0.2104 

0591 3 

0.17O8 

+23 

-44 

48  Leonia 

54 

+  1.06 

-  0.9 

+  7  32.3 

29  51.9 

+  8  30.7 

+0.9053 

0.5891 

-0.1742 

+90 

+20: 

49  Laonia 

6 

LOS 

10.2 

9  14.2 

23  56.9 

+  8  35.5 

-0.7868 

0.5891 

0.1742 

-10 

-81  ! 

37  Seitantia 

6 

1.03 

9.5 

6  58.2 

9S1    3  34.4 

-10  57.3 

+0.63B6 

0.5863 

0.1778 

+  3 

56  Leonia 

64 

1.00 

9.8 

6  47.5 

7  45.0 

-  6  55.9 

+0.0678 

0.5841 

0.1805 

+3H 

-99 

C  Leonia 

5 

0.08 

9.0 

6  48.8 

9  44.8 

-  5    0.6 

-0.2152 

0.5830 

0.1818 

+33 

-46| 

r  Leonia 

S 

+0.90 

-7.4 

+  3  29.0 

91  33.5 

+  6  139 

+0.8561 

0.5765 

-0.1868 

+00 

+14 

HO  Leonia 

6 

088 

7.4 

+  3  41.5 

S3    0  11.3 

+  8  54.7 

+0.1250 

0.5751 

0.1875 

+49 

-27  ; 

13  Virginia 
,  Virginia 

0.73 

4.5 

-  0    9.3 

19  43.0 

+  3  45.3 

+0.3143 

0.5659 

0.1 888 

+54 

-17 

4 

0.78 

4.6 

0    3.1 

30  16.6 

♦  4  17.7 

+0.0879 

0.5659 

0.1887 

+40 

-30 

JdHTBK 

1     4.0 

94    0  47.9 

+  8  30.6 

+0.2831 

0.5649 

0.1877 

+52 

-30 

Uuni 

-  2  81.3 

3    5.3 

+10  53.3 

+1.1663 

0.5637 

-0.1878 

+W  '  .36 

7  Virginia 
30  Virginia 

3 

+0,66 

-  36 

0  43.6 

6    6.4 

-10  12.8 

-0.9576 

0.5623 

0.1866 

-21 1 -90 

6 

0.57 

2.8 

2  56.0 

II   19.3 

-  5  10.5 

+0.3270 

0.5605 

0.1848 

+48  1  -32 

46  Virginia 

6 

0.56 

2.1 

3  11.9 

14  16.0 

-  2  19.7 

-0.0427 

0.55'tii 

0.18:17 

+39  |  -37 

6 

0.54 

2.2 

2  45.3 

14  41.8 

-  1  54.7 

-0.5764 

0.5591 

0.1831 

+  3-69 

4B  Virginia 

64 

+0.53 

-  1.9 

-  3    3D 

16  12.7 

-  0  26.9 

-0  5513 

0.5589 

-0.1897 

+  4 | -72 

0  Virginia 

44 

0.59 

ia 

4  55.8 

18  58.4 

+  2  13.2 

+0.8800 

0.5580 

0.1813 

♦85  1+15. 

65  Virginia 

6 

0.44 

OS 

4  lfl.7 

3A    1     8.1 

+  8  10.6 

-0.8476 

0.5564 

0.1  7H0 

-14-90' 

66  Virginia 

6 

0.44 

-  0.6 

4  34.1 

1  41.7 

+  8  43.1 

-0.6098 

0.5564 

0.1775 

-  5 '-89 

I.  Virginia 

64 

0.41 

+  0.1 

5  52.8 

4  24.7 

+11  30.7 

+0.1778 

0.5556 

0.1756 

+44-25 

('Virgini- 

5 

+0.41 

♦  0.1 

-  5  40.1 

5    8.1 

-11  67.3 

-0.1693 

0.5.555 

-0.1755 

+24  1-45 

ty  Virginia 

64 

U.34 

0.9 

6  16.1 

13  43.1 

-  4  37.4 

-0.8578 

0.6540 

0.1700 

-16  -no 

B.A.C4647mrJ( 

64 

0.31 

1.5 

7  89.9 

15  49.6 

-  1  37.1 

-0.0O93 

0,5535 

0.1676 

+27   -40 

114  Virginia 

64 

0.96 

9.2 

8  20.9 

21     6.3 

+  3  39.2 

-O.0838 

o.-iiiur, 

0.1632 

+2"    -30 

(15  Virginia 

6 

0.96 

2  5 

8  46.3 

31    18.2 

+  3  40.7 

+0.3965 

0.552.1 

0.1631 

+52 

-17; 

i  96  Virginia 

64 

+0.26 

+  2.9 

-  9  47.6 

22  21.7 

+  4  43.3 

+  1.3266 

0.5525 

-0.1634 

+81 

+45! 

4 

0.94 

3.0 

9  44.5 

3C    0   10.8 

+  6  37.7 

+0.8798 

0.5531 

0.1606 

+81 

+16, 

£' Libra 

0.03 

4.7 

II  25.9 

19  40.8 

+  1    19.5 

-0.274:-. 

o.55o:t 

0.1407 

+15 

-61 

f »  Libra 

54 

+0.0  L 

4  6 

10  56.9 

20  48.5 

+  2  35.0  |  -0.9477 

0.5503 

0.1394 

-35 

-90 ! 

\     y  Libra 

44 

•0.1)1 

6.8 

14  24.4 

•17  15    3  7 

-  3  G.-..3  j  +O.3930 

0.5498 

01178 

+51 

-13 

j     r  Libra 

6 

-0.93 

+  7  1 

-15  18.4 

19    5  6 

-  0      1.3  ,+0.9003 

0.5498 

-0.1125 

+75 

+18 

1  4»  Librn 

6      -0-31 

+  7.6 

-16  1 1.8    9»    3  48.0 

+  7  86.1  1+1.0245  0.5500 

-0.1019   +74 

+98 
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ELEMENTS  FOB  THE  PREDICTION  OF  OCCULTATION8. 

JANUAET. 

■Thb  Stub'b 

At  CoKiamrnox  ut  R  A. 

£XK 

Nam,- 

Mac 

Bed'ns  from 

AjBjjjgg' 

WmMmImi 

](..\rA;i..:. 

H 

r    |   ,   |    , 

+  17 

S. 

-if 

6  Ophiuchi 

<4 

-0*48      48.1 

-16  21.8 

as  17  20.1 

-  2  30.1 

-O.M33  10.5502  1- -0.08)  7 

24  Hcorpii 

51 

0.53       8.5 

17  31.2 

22  14.7 

+  2  14.9 

+0.7643   0.5503  -0.0744 

+7:i 

+10 

B.A.C.62M 

64 

-1.03     +7.6 

-18  28.7 

31    2  22.1 

+  4  41.1 

+0.0590  1  0.5490  1  +0.007!) 

+20 

-31 

Fi 

BBUAEY. 

p>  Sagittarii 

4 

-1.18 

+6.1 

-18    3.6 

I    2  31.6 

♦  4    4A 

+0.2295 

05463 

+0.0450 

+33-22 

p>  Sagittal 

6i 

1.18 

6.1 

18  31.1 

2  35.6 

+  4    8.2 

+U.7403 

05465 

0.0452 

+72 

+  8 

B.  A.C.6710 

6 

1.22 

5.6 

IB  29.0 

9  58.8 

+11  17.4 

+1.0760 

0.5455 

0.0558 

+72 

+33 

e<  Sagittarii 

64 

1.90 

5.1 

16  33.2 

1  T  48.2 

-10  56.7 

-0.9652 

05451 

0.0587 

-35 

-90 

e'  Sagittarii 

54 

-1.20 

+5.1 

-16  23.3 

12  40.9 

-10    6.7 

-1.0967 

05450 

+O.06O2 

-34 

-90 

/3  Cupricui'ni 

a 

1.25 

+3.6 

15    8.4 

9    7  35.8 

+  8  13.7 

-1.0996 

05414 

0.0864 

-33 

-90 

XEtP 

MOON. 

67  Aquarii 

64 

1.11 

-2.7 

7  33.6 

S    8    0.9 

♦  6  28.0 

-0.3596 

0.5276 

0.1580 

4-13 

-57 

X  Aqunrii 

4 

-1.09 

-3.2 

-  8  11.3 

12  53.7 

+11   12.3 

+1.1130 

0.5267 

+0.1611 

+82 

+33 

78  Aquarii 

64 

1.08 

32 

7  48.7 

13  55.0 

-II  46.3 

+0.8622 

0.5267 

0.1615 

+83 

81  Aquarii 

64 

1.06 

3.6 

7  40.5 

17  28.7 

-  8  20.9 

+1.2885 

05264 

0.1637 

+83 

+54 

82  Aquarii 

64 

1.05 

3.6 

7  11.3 

18    4  9 

-  7  45.7 

+0.8488 

0.5264 

0.1637 

+tt3 

if  Aquarii 

4 

1.01 

4.1 

6  39.9 

6    0  14.2 

-  1  47.1 

+1.2868 

05259 

0.1665 

+84 

+53 

96  Aquarii 

54 

-0.99 

-4.2 

.  5  45.0 

8  53.0 

+  0  47.0 

+0.7203 

0.5258 

+0.1681 

+84 

+  5 

B.A.C.8184 

0.95 

4.5 

5    9.4 

8  III 

+  5  55.9 

+0.9618 

05258 

+85 

+21 

30  Piacium 

54 

0.87 

5.r 

-  3  23.8 

17  48.8 

-  8  43.3 

+0.67;W 

0.5259 

0.1728 

+84 

+  3 

44  Piacium 

6 

om 

5.5 

+  1   16.4 

T  13  18.4 

+10  12.0 

-1 .0775 

0.5271 

0.1753 

-30 

-89 

10  Ceti 

6 

0.70 

6.0 

-  0  40.9 

13  56.2 

+10  48.6 

+1.2045 

05272 

0.1753 

+90 

+42 

B.  AC.  237 

64 

-0.56 

-6.1 

+  2  45.9 

8    2  38.4 

-  0  51.6 

-05296 

0.5298 

+0.1744 

+16 

-55 

77  Piacium 

6 

0.48 

6.2 

4  18.0 

10    2.3 

+  6  19.0 

-0.7079 

0.5315 

0.1730 

-86 

96  Piacium 

64 

0.36 

6.4 

6  42.2 

21  45.0 

-  6  196 

-1.2957 

0.5351 

0.1692 

-55 

-84 

5 

0.37 

6.7 

5  33.2 

22  18.5 

-  5  47.1 

+0.0395 

0.5352 

0.1692 

+37 

-31 

64  Ceti 

54 

0.14 

7.5 

8    2.1 

9  18  36.4 

-10    7.0 

+0.7063 

0.5436 

0.1584 

+90 

+  7 

fCeti 

4 

-0.12 

-7.4 

+  8  18.6 

19  23.6 

-  9  21.4 

+0.5371 

05438 

+0.1578 

+71 

-  3 

0.06 

7.2 

10     5.5 

M    1     3.7 

-  3  52.0 

-0.4769 

0.5464 

0.1539 

-61 

B.A.C.755 

6J 

-0.06 

7.3 

10     3.0 

1  59.6 

-  2  57.8 

-0.2907 

0.5470 

0.1531 

+18 

-48 

85  Ceti     . 

6 

+0.03 

7.8 

10  15.2 

9  275 

+  4  15.6 

+0.6144 

0.5512 

0.1468 

+78 

+  3 

38  Arietia 

6 

0.05 

7.2 

11  57.9 

10  35.6 

+  5  21.4 

-1.0304 

0.5517 

0.1459 

-27 

-78 

Lalanda  5725 

6 

+0.17 

-7.6 

+12  45.0 

20  33.4 

-  9    0.1 

-0.4474 

0.5575 

+01361 

+10 

-57: 

/Tauri 

4 

0.30 

84 

12  32.6 

11    7  42.4 

+  1  45.8 

+1.2148 

0.5641 

0.1236 

+90 

+52  i 

48  Tauri 

6 

0.55 

H.8 

15    6.9 

19    3  245 

-  3  13.6 

+0.7091 

0.5767 

0.0962 

+90 

+18  : 

v  Tauri 
58  Tauri 

4 

0.57 

8.8 

15  21.1 

6    7.9 

-  1  33.9 

+0.6277 

0  5776 

0.0941 

+81 

+10: 

6 

0.57 

9.1 

14  49.2 

5  39.3 

-  1   13.3 

+1.2103 

0.5781 

0.093O 

+90 

+53; 

S1  Tauri 

4 

+0.60 

-8.4 

+17  16.4 

6  26.4 

-  0  165 

-1.2337 

0.5788 

+0.0916 

-51 

-73' 

63  Tauri 

6 

0.59 

8.7 

16  30.5 

6  39.7 

-  a  6.5 

-0.4243 

0.5780 

0.0914 

+11 

-50 

i)>  Tauri 

54 

0.61 

8.4 

17  10.7 

6  56.4 

+  0  10.7 

-1.08811 

0.5789 

0.0910 

-34 

-73 

70  Tauri 

6 

0.60 

8.9 

15  40.7 

7  37.0 

+  0  49.8 

+05186 

0.5794 

0.(1898 

+70 

+  5 

71  Tauri 

6 

0.61 

9.1 

15  21.5 

7  56.0 

+  1     6.0 

+0.8772 

0.5794 

0.0894 

+90 

+26 

75  Tauri 

6 

+0.64 

-7.9 

+16    6.2 

8  48.9 

+  1  59.1 

+0.1871 

0.5799 

+0.0880 

+46 

-.3! 

fli  Tauri 

4 

0.62 

9.0 

15  42.5 

8  52.5 

+  2    2.5 

+0.5088 

05799 

0.0880 

+78 

+  9 

P  Tauri 

4 

0.62 

9.0 

15  37.0 

6  54.9 

+  2     4.8 

+0.6964 

05799 

0.0880 

+90 

+15, 

80  Tauri 

6 

0.62 

9.1 

15  23.2 

9  33.0 

+  2  41.5 

+0.9879 

0.5807 

0.0866 

+90 

+34 

B.A.C.  1391 

& 

0.63 

8.9 

15  56.7 

9  42.9 

+  2  51.1 

+0.4286 

0.5807 

0.0666 

+63 

61  Tauri 

6 

+0.62 

-9.1 

+15  26.6 

9  45.7 

+  2  63.7 

+0.9482 

0.5807 

+0.0664 

+90 

+32 

85  Tauri 

64 

0.64 

!!.2 

15  36.3 

10  16.5 

+  3  23.4 

+0.8262 

0.580H 

0.0861 

+90 

+23 

a  Tauri 

1 

0.66 

8.9 

16  16.7 

11  58.9 

+  5    2.1 

+0.2775 

0.5822 

0.0631 

+51 

-  8 

a'  Tauri 

5 

0.66 

93 

15  34.4 

13  21.7 

+  6  21.8 

+1.1133 

0.5825 

0.0811 

+90 

+45 

o°  Tauri 

5 

0.66 

9.2 

15  41.4 

13  24.3 

+  6  24.3 

+0.9970 

0.5830 

0.0802 

+90 

+36 

B.A.C.1526 

6 

+0.76 

-9.2 

+16  58.4 

90  57.2 

-10  195 

+0.2400 

05876 

+0.0676 

+49 

-  9 

m  Tauri 

5 

+0.83 

-9.0 

+18  29.4 

13    1     3.3 

-6  22.6 

+1.0464 

05902 

+0.0603 

-30 

-73 
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ELEMENTS  FOR  THE  PREDICTION  OF  OCCULTATIONS. 

FBBBtfABY. 

Thi  STAit'a 

At  ComujiCTTOX  n  It.  A. 

1  ■  '  !  1  ■  i  '  !  i  1  L' 

Bwi'ni  from 

WiwhiDirt™   HourAngli 

Name. 

*H 

u 

i.o. 

!>'.  .  im.iij'.m 

Y 

* 

y' 

H. 

s- 

Ill  Tauri 

5* 

+0.89 

-life 

+  17°  16.4 

IS    8    3.2:  +  0  20.4 

+0.5667 

0.5943 

+0.0483 

+7° 

+lf 

IIS  Tuuri 

6 

0.90 

9.8 

17  51.7 

9    9.0+1  24.6 

+0.11203 

n.:-)!l.rlO 

0.0452 

+36 

-18 

1 17  Tauri 

6 

O.B9 

10.1 

17    8.8 

9  30.7 .  +  1  45.5 

+0.7674 

f)."i!l"i(j 

0.0438 

*<HI 

+24 

Ill9  Tauri 

5 

0.92 

9.7 

18  30.3 

II   108    +  3  21.8 

-0.54  3d 

<i.r>%i 

0.0412 

+  4 

-55 

|      b.a.c.1738 

6 

0.91 

10.3 

16  58.1 

11   13.3    +  3  24.2 

+1.0148 

0.5961 

0.0412 

+90 

+41 

ISO  Tauri 

6 

■i«.93 

-  9.7 

+18  27.3 

1 1  42.7    +  3  52.4 

-0.4728 

0.5967 

+0.0397 

+  8 

-49 

122  Tauii 

6 

0.93 

10.4 

16  57.9 

13    9.8    +  5  16.1 

+  1.0922 

0.5967 

0.0373 

+90 

+48 

127  Tauri 

6 

0.96 

9.7 

18  55.2 

15  28.3!  ♦  7  29.3 

-0.8047 

o.5:w:j 

0.0322 

-13 

-71 

130  Tauri 

6 

0.98 

10.2 

17  41.0 

17  19.1    +  9  15.8 

+0.5011 

o.r.itrt-i 

0.0291 

+69 

71  UrjoDii 

6 

1.09 

10.5 

19  11.4 

14    4  10.4    -  4  18.6 

-0.8237 

0.6036 

+0.OO65 

-14 

-71 

26  Geminorum 

51 

+1.18 

-11.4 

+17  45:2 

14  59.4    +6    4.6 

+0.5GS2 

06074 

-0.0166 

+74 

+14 

X  (iemiuorum 

4 

1.28 

12.1 

16  44.6 

IS    4  50.9  |  -  4  37.4 

+1.1156 

11.6108 

0.0465 

+90 

+49 

W.  vii.,685 

6 

1.33 

12.2 

17  10.6 

10    7.6    +  0  265 

+0.2617 

0.6110 

0.0576 

+51 

-  6 

/  Geminorum 

6 

1.34 

12.1 

17  55.9 

13    4.6+3  16.4 

-05147 

0.6!  13 

0.0638 

+  5 

-54 

1  Caacri 

6 

1.38 

12.7 

16    55 

19  51.6    +  9  46.9 

+0.8155 

0.6115 

0.0781 

+90 

+24 

3  Cancri 

6 

+139 

-12.4 

+17  37.0 

21   18.1  !  +11     9.8 

-0.8008 

0.61 15 

-0.0807 

-12 

-73 

5  Cancri 

6 

1.39 

125 

16  46.0 

21  35.3 

+11  26.4 

+0.0148 

0.6115 

0.0818 

+35 

-22 

29  Cancri 

ff 

13.1 

14  35. 1 

16    8    6.2 

-  2  28.3 

+1.1874 

0.6106 

0.1022 

+90 

+51 

54  Cancri 

1.46 

13.il 

15  46.2 

16  47.4 

+  5  51.9 

-(UKI3? 

0.6088 

0.1184 

-SI 

f  Leonia 

5 

148 

13.2 

11  48.1 

1»    8  53.6 

-  2  40,3 

+0.B283 

0.61145 

0.1443 

.90 

+18 

18  Laonia 

6 

+1.48 

-13.0 

+12  20.0 

14  36.9 

+  2  49.6 

-05414 

0.6026 

-0.1525 

+  4 

-64 

A  Lflonia 

44 

1.48 

12.9 

10  33.2 

23  15.1 

♦M     7.5 

-0.1632 

0.5993 

0.1631 

+2". 

-40 

44  Leonia 

6 

1.47 

126 

9  21.6 

18    6  16.4 

-  6    7.5 

-0.1667 

0.5965 

0.1706 

*'2T, 

p  Leohie 

4 

1.46 

12.5 

9  53.4 

9  31 .0 

-  3    9.9 

-1.2148 

0,->'m3 

0.1735 

-44 

-81! 

48  Leonia 

51 

1.48 

123 

7  32.3 

10  10.9 

-  2  22.0 

+0.9469 

0.5947 

0.1744 

+90 

+33 

49  Leonia 

6 

+1.47 

-12  4 

+  9  14.2 

10  15.9 

-  2  17.2 

-0.7343 

0.5947 

-0.1744 

-  6 

-80 

37  Seilanlii 

6 

1.47 

12.1 

6  58.2 

14  48.6 

+  2    5.2 

+0  6ri!'H 

0  W.W 

0.1783 

+87 

+  6 

56  Leonia 

61 

1.46 

11.8 

6  47.5 

18  54.4 

+  6    1.7 

+0.1278 

0.5909 

0.1813 

+42 

-26 

& 

1.45 

11.8 

6  42.7 

20  01.8 

+  7  54.7 

-0.1493 

0.5901 

0.1826 

+'26 

-42 

r  Leonia 

5 

1.42 

10.7 

3  28.9 

It    8  14.3 

-  5    8.2 

+0.9260 

0.585.'. 

0.1884 

+90 

+19 

89  Leonia 

6 

+1.42 

-10.6 

+  3  41.4 

10  57.7 

-  2  30.9 

+0.2062 

0.5841 

-0.1893 

+47 

-23 

13  Virginia 

6 

176 

8.4 

-  0    9.3 

20    5  55.2 

-  8  145 

+0.4130 

0.5767 

0.1914 

+60 

-12 

i     f,  Virginia 

4 

1.33 

8.4 

0    2.1 

6  276 

-  7  43.2 

+0.1883 

0.5763 

0.1912 

+46 

-24 

Jcrrr.lt 

0  21.8 

8  28.9 

-  5  46.3 

+0.1318 

0,r.7!)l 

0.1894 

+43 

-28 

U*Aar/a 

2    55 

12    2.2 

-  2  205 

+1.1850 

0.5754 

0.1909 

+88 

+38 

y  Virginia 

3 

+1.20 

-  7.3 

-  0  49.6 

15  50.1 

+  1  27.1 

-0.8308 

0.5729 

-0.1892 

-13 

-90 

38  Virginia 

6 

1.26 

6.7 

2  56.1 

21     05 

+  6  18.8 

+0.3411 

0.5715 

0.1877 

-15 

k  Virginia 

6 

1.25 

6.3 

3  12.0 

23  51.0 

+  9    3.4 

+0.0758 

0.5705 

0.1864 

+39 

-30 

46  Virginia 

6 

1.25 

63 

2  45.4 

91    0  16.0 

+  9  27.4 

-0.4497 

0.5705 

0.1864 

+10 

-63 

48  Virginia 

6. 

1.24 

6.1 

3    3.1 

1  43.7 

+10  52.0 

-0.4230 

0.5698 

0.1856 

+11 

-61 

>     8  Virginia 

44 

+  1.23 

-  5.4 

-  4  55.9 

4  23.7 

-10  335 

+0.9877 

0.5690 

-0.1841 

+85 

+23 

6 

1.18 

5.1 

4  19.8 

10  20.7 

-  4  48.9 

-0.7084 

0.5672 

0.1810 

-  6 

-90 

(Mi  Virginia 

6 

1  17 

4  34.2 

10  53.3 

-  4  175 

-0.5613 

0.5672 

0.1804 

+  3 

-73 

1     I>  Virginia 

b'l 

1.16 

4.3 

5  52.9 

13  30.4 

-  1  45.7 

+0.3085 

0.5664 

0.1786 

+52 

-18 

!     ('Virginia 

5 

1.16 

4.3 

5  40.2 

14  12.3 

-  1     5.3 

-0.0374 

0.5664 

0.1784 

+31 

-37 

!  BO  Virginia 

6 

+  1.14 

-  4.4 

-  4  49.0 

15  47 JJ 

+  0  26.9 

-1.1929 

0.5658 

-0.1771 

-42 

-90 

88  Virginia 

61 

1.10 

3.6 

6  16.2 

21  315 

+  6  58.8 

-0.7126 

0.5645 

0.1728 

-  7 

-90 

B.A.C4M7»i«« 

61 

1.08 

3.0 

7  30.0 

39   o  31.6 

+  8  52.8 

+0.0325 

0.5637 

0.1702 

.34 

-33 

1  94  Virginia 

6* 

1.04 

2.2 

8  20.9 

5  37.5 

-10  11.7 

+O.04O8 

0.5625 

0.1658 

+35 

-32 

95  Virginia 

6 

1.04 

2.0 

8  46.2 

5  49.1 

-10    0.5 

+0.4520 

0.5625 

0.1657 

+60 

-10 

'     k  Virginia 

4 

+1.02 

.   1.5 

-  9  44.6 

8  35.9 

-  7  19.3 

+1.0002 

0.5620 

-0.1630 

+81 

+34 

1    1 1  Libra) 

6 

0.85 

+  0.7 

II  260 

33    3  29.0 

+10  55.4 

-0.1344 

05590 

0.1429 

+23 

-42 

1    f«  Libra 

51 

0.84 

0.7 

10  57.0 

4  34.6 

+11  59.0 

-0.7962 

0.5589 

0.1416 

-15 

-90 

H 

0.66 

3.2 

14  24.4 

22  205 

+  5    9.0 

+0.5229 

0.5567 

0.1196 

+61 

-  5 

7i  Libra 

6 

0.63 

3.7 

15  18.4 

34    2  16.6 

+  8  57.3 

+1.0203 

0.5562 

0.1140 

+75 

+37 

48  Libra 

si 

+0.53 

+  3.7 

-13  56.9 

8  49.7 

-  8  43.6 

-1.1416 

0.5556 

-0.1047 

-45 

-90 

|  49  Libra 

6 

+054 

+  45 

-16  11.8 

9  48.7 

-  7  455 

+1.1442 

0.5555 

-0.1032 

+74 

+39 

422 


OCCULTATIONS,    1886. 


ELEMENTS  FOR  THE  PREDICTION  OF  OCCULTATIONS. 


FEBRUARY. 


The  Stab's 


Name. 


g  Sagittarii 
3  Cnpricorni 

B.  AC.  7063 
r1  Capricornt 

r*  Capricorni 
Lafa,nde  40522 

8  Aquarii 

9  Aquarii 
18  Aquarii 

X  Capricorni 


Mercury 
44  Piscium 

10  Coti 

B.A.C.237 
77  Piscium 
fjt  Piscium 
64  Ceti 

f»Ceti 

£  Arietis 
B.A.C.755 
85  Ceti 
38  Arietis 

Lalande  5725 

/  Tauri 
48  Tauri 

y  Tauri 
58  Tauri 

63  Tauri 
6*  Tauri 

70  Tauri 

71  Tauri 
75  Tauri 

0'  Tauri 
0*  Tauri 

80  Tauri 

B.  AC  1391 

81  Tauri 

85  Tauri 
a  Tauri 
a»  Tauri 
o*  Tauri 

B.A.C.1526 

m  Tauri 
111  Tauri 


<f>  Ophiuchi 
24  Scorpii 

B.A.C.6294 
p1  Sagittarii 
p*  Sagittarii 

B.A.C.6710 
e1  Sagittarii 
e*  Sagittarii 


Red'ni 

i  from 

Mag. 
41 

1880.0. 

Aa 

A* 

+0.38 

+  £a 

51 

+0.32 

6.0 

54 

-0.29 

7.0 

4 

0.56 

63 

61 

0.56 

6.4 

6 

-0.62 

+  5.9 

H 

0.63 

5.3 

54 

-0.63 

+  5.1 

Appai* 
DeclWt 


rent 
Declination. 


-16  21.8 

17  31.2 

18  28.7 
18  3.6 
18  31.1 

-18  29.0 

16  33.2 

-16  23.3 


At  Conjunction  dt  B.  A. 


Washington 
Mean  Time. 


25 

97 

28 


h 

0 

4 

8 
8 
8 

16 
18 

18 


m 

4  6 
54.6 
38.1 
47.7 
51.8 

15.7 

5.3 

58.1 


Hour  Angle 


h 
+  6 
+10 
-11 
-11 
-11 


m 

2.0 
42.3 
15.4 
52.2 
48.2 


-  4  38.3 

-  2  52.2 

-  2     1.0 


+0.0126 
+0.8814 
+0.1524 
+0.3047 
+0.8164 

+1.1460 
-0.8933 
-1.0264 


0.5542 
0.5540 
0.5484 
0.5450 
0.5450 

0.5437 
0.5433 
0.5433 


-0.0825 

-0.0750 

+0.0068 

0.0440 

0.0440 

+0.0547 

0.0575 

+0.0588 


Limiting 
Parallels. 


N. 


o 

+24 
+73 
+25 
+38 
+72 

+72 
-30 
-40 


S. 


o 
-34 

+17 

-26 

-17 

+13 

+41 

-90 
-90 


MARCH. 


5 

-0.68 

3 

0.77  | 

61 

0.80  | 

61 

0.83 1 

51 

-0.84 

6 

0.89 

61 

0.89 

61 

0.89 

51 

0.94 

51 

-0.97 

6 

0.83 

6 

-0.84 

61 

0.76 

6 

0.72 

5 

0.66 

51 

0.51 

4 

-0.49 

5 

0.44 

61 

0.45 

6 

0.38 

5 

0.35 

6 

-0.27 

4 

-0.17 

6 

+0.06 

4 

0.08 

6 

0.06 

6 

+0.08 

51 

0.10 

6 

0.09 

6 

0.10 

6 

0.13 

4 

+0.11 

4 

0.11 

6 

0.11 

5 

0.12 

6 

0.11 

61 

+0.13 

1 

0.16 

5 

0.15 

5 

0.15 

5 

0.25 

5 

+0.32 

51 

+0.38 

+  4.8 
3.8 
3.6 
3.4 

+  3.2 
2.6 
2.2 
2.3 
1.3 

+  0.2 


-  6.3 

-  6.5 
7.1 
7.3 
8.0 
8.6 

-  8.6 

8.6 
8.6 
9.0 
8.7 

-  8.9 
9.5 
9.6 
9.6 
9.9 

-  9.4 
9.1 
9.6 
9.8 
8.6 

-  9.7 
9.7 
9.8 
9.6 
9.8 

-  9.8 
9.6 
9.9 
9.8 
9.8 

-  9.5 
-10.2 


15  47.5 

15  8.4 

15  26.1 

15  32.4 

-15  21.2 

14  55.4 

13  29.7 

13  58.6 

13  22.0 


-11 


53.5 


NEW 

-  2 

+  1 


30.7 
18.4 


0 
2 
4 
5 


+  8 
10 
10 
10 

11 


40.9 
45.9 
18.0 
33.2 
2.1 

18.6 

5.5 

3.0 

15.2 

57.9 


+12  45.0 
12  32.5 
15  6.8 
15  21.0 

14  491 

+16  30.4 
17  10.6 

15  40.6 

15  21.4 

16  6.2 

+15  42.4 
15  36.9 
15  23.1 
15  56.5 

15  265 

+15  36.2 

16  166 
15  34.3 

15  41.3 

16  58.3 

+18  293 
+17  164 


1  2  32.2 
13  55.3 
18  56.8 
22  2.0 


2 


22 

8 

9 

9 

21 


59.9 
44.3 
22.0 
58.4 
37.2 


3  9  0.9 
MOON. 

6  0  44.1 
19  6.3 

19  43.8 

T  8  20.1 

15  40.9 

8  3  53.2 

9  0  8.9 


10 


11 


0 
6 
7 

15 
16 

2 
13 

9 
11 
11 

12 
13 
13 
14 
15 

15 
15 
15 
15 
16 


56.2 
36.9 
32.8 
2.8 
11.2 

14.0 
30.1 
32.6 
18.3 
40.2 

52.2 

9.2 

50.8 

10.1 

4.3 

8.0 
10.4 
49.4 
59.5 

2.4 


19 


16  33.8 

18  18.8 

19  43  5 
19  46.3 

3  30.8 

7  43.9 
14  55.4 


+  5  18.9 

-1.2012 

0.5417 

+0.0698 

-56 

-90 

-  7  39.3 

-1.0445 

0.5398 

0.0850 

-38 

-90 

-  2  47.0 

-0.2724 

0.5390 

0.0917 

+10 

-51 

+  0  12.5 

+0.1334 

0.5384 

0.0956 

+33 

-27 

+  1  8.5 

+0.0185 

0.5384 

+0.0967 

+26 

-34 

+10  35.0 

+0.5428 

0.5:366 

0.1087 

+62 

-  4 

+11  11.6 

-  0.9763 

0.5364 

0.1096 

-30 

-90 

+11  46.9 

-0.3742 

0.5363 

0.1100 

+  6 

-58 

-  0  55.5 

+0.3073 

0.5344 

0.1232 

+46 

-17 

+10  7.6 

+0.1387 

0.5326 

+0.1346 

+38 

-27 

-  0  2.2 

-0.1520 

0.4522 

0.1322 

+23 

-41 

-  6  12.6 

-1.1048 

0.5307 

0.1761 

-32 

-89 

-  5  36.3 

+1.1735 

0.5308 

+0.1760 

+90 

+39 

+  6  37.4 

-0.3619 

0.5328 

0.1752 

+14 

-56 

-10  15.1 

-0.7437 

0.5346 

0.1737 

-  7 

-83 

+  1  35.0 

-0.0004 

0.5379 

0.1697 

+34 

-34 

-  2  47.1 

+0.6659 

0.5447 

0.1589 

+84 

+  5 

-  2  1.3 

+0.4976 

0.5147 

+0.1580 

+67 

-  5 

+  3  28.5 

-0.5213 

0.5471 

0.1537 

+  6 

-65 

+  4  22.7 

-0.3327 

0.5475 

0.1530 

fl6 

-51 

+11  38.2 

+0.5748 

0.5504 

0.1469 

+74 

+  1 

-11  15.6 

-1.0799 

0.5509 

0.1460 

-36 

-78 

-  1  32.5 

-0.4927 

0.5556 

+0.1361 

+  7 

-60 

+  9  21.0 

+1.1841 

0.5613 

0.1228 

+90 

+48 

+  4  42.0 

+0.6773 

0.5712 

0.0956 

+88 

+13 

+  6  24.0 

+0.5984 

0.5719 

0.0934 

+78 

+  9 

+  6  45.2 

+1.1860 

0.5725 

0.0923 

+90 

+52 

+  7  54.6 

-0.4659 

0.5728 

+O.0M7 

+  8 

-53 

+  8  11.0 

-1.1382 

0.5728 

0.0904 

-39 

-73 

+  8  51.1 

+0.4864 

0.5732 

0.0891 

+67 

+  3 

+  9  9.7 

+0.8494 

0.5733 

0.0889 

+90 

+24 

+10  2.0 

+0.1o10 

0.5736 

0.0875 

+46 

-15 

+10  5.5 

+0.5693 

0.5736 

+0.0873 

+75 

+  7 

+10  7.8 

+0.6681 

0.5736 

0.0873 

+87 

+13 

+10  45.5 

+0.9629 

0.5740 

0  0861 

+90 

+33 

+10  55.3 

+0.3957 

0.5742 

0.085!) 

+60 

-  2 

+10  58.1 

+0.9232 

0.5742 

0.0859 

+90 

+30 

+11  28.3 

+0.7980 

0.5746 

+0.0847 

+90 

+21 

-10  50.5 

+0.2444 

0.5750 

0.0825 

+50 

-10 

-  9  28.7 

+1.0912 

0.5760 

0.0797 

+90 

+43 

-  9  26.1 

+0.9734 

0.5760 

0.0797 

+90 

+34 

-  1  58.4 

+0.2088 

0.5799 

0.0666 

+47 

-10 

+  2  5.5 

-1.0952 

0.5818 

+0.0594 

-35 

-72 

+  9  1.1 

+0.5423 

0.5851 

+0.0465 

+73 

+10 
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ELEMENTS  FOR 

THE  PREDICTION  OF  OCCULTATIONS. 

MARCH. 

Tue  firm's 

ATCC*™*™**. 

I-iiiiitiu-j 
['.  ,..■,!]■], 

„- 

•*•§ 

Bed'D 

kS!°" 

ttSSSEm 

WmlilnEton 
M.\in  Than. 

Hi. HI   Aiij. 

B 

7  1  * 

r- 

N. 

8. 
+70" 

Mil  Tauri 

°i 

ttm 

-104 

+16°  35.7 

1»  15  38.0 

+  9  43.0 

+1.2715:0.5854 

+0.0450 

490 

115  Tauri 

6 

10.0 

17  51.7 

16    4.3 

+10     7.5 

-0.0137   0.5854 

0.0444 

♦34 

-2(1 

117  Tauri 

6 

0.39 

10.3 

17    8.5 

16  266 

+11)  28.9 

+9.7442  0.5860 

00434 

+90 

+32 

119  Tauri 

5 

0.4a 

9.9 

18  30.3 

18  10.0 

-il   51.5 

-0.5860 !  0.5861 

00406 

-58 

B.A.C.  1788 

e 

0.41 

10.5 

16  58.1 

18  12.6 

-11  49.0 

+0JKI54   0.5861 

0.0406 

+90 

+40 

130  Tauri 

6 

♦0.48 

-  9.9 

+18  37.3 

18  42.9 

-11   19.9 

-0.5 105   0.5866 

+0.0392 

+  5 

-53 

122  Tauri 

6 

0.43 

10.5 

16  57.9 

20  12.8 

-  !)  53.3 

♦1 .0767  J  0.5871 

0.0368 

+99 

+46 

127  Tauri 

6 

0.47 

9.8 

18  55.3 

29  35.8 

-  7  35.6 

-08498    0.5883 

0.0380 

-16 

-71 

130  Tauri 

6 

0.4!) 

10.3 

17  41.0 

13    O  30.1 

-  5  45.6 

♦0.4766  j  0.5889 

0.0288 

+67 

71  Orion  ia 

G 

0.62 

10.3 

19  11.4 

11    44.1 

+  5    2.9 

-0.8650  j  0.5929 

+0.0063 

-17 

-71 

26  Gominorora 

54 

+0.74 

-ii. a 

+17  45.2 

22  56.9 

-  8  10.1 

+0.5409  10.5961 

-0.0161 

+73 

+  13 

*  Geminorum 

0.90 

11.7 

16  44.6 

14  13  19.9 

+  5  39.4 

+1.1 166.  0.51187 

0.0448 

+90 

W.vii.685 

6 

0.96 

11.6 

17  19.6 

18  48.6 

♦  10  55.3 

+0.2462   0.5994 

0.0565 

+50 

-  7" 

/  Gamin  or  urn 

6 

0.99 

11.4 

17  55.9 

21  52.3 

-10    8.2 

-0.5423   0.5997 

0.0636 

1   Cancri 

6 

1.06 

13.1 

16    5.5 

13    4  54.6 

-  3  22.2 

+0.8126 

0.5999 

0.0763 

,90 

+34 

3  Cancri 

6 

+1.08 

-116 

+  17  37.0 

6  24.1 

-  1  56.2 

-0.8307 

0.60(11 

-0,0796 

-14 

-73 

5  Cancri 

6 

I. OS 

11.9 

16  46.0 

6  42.1 

-  1  38.9 

-0.0033 

0.5999 

0.0799 

+34 

-33 

SB  Cancri 

6 

1.19 

13.7 

14  35  1 

17  35.5 

+  8  49.0 

+I.MH3 

()..->!)9r> 

0.1003 

+90 

+52 

54  Cancri 

6 

1.117 

18.3 

15  46.2 

1«    2  33.9 

-  6  33.5 

-0.9576 

0.GO84 

0.1161 

-23 

-75 

f  Leo n is 

S 

1.39 

13.1 

11  48.1 

19     9.4 

+  9  33.6 

+0.8333 

0-5961 

0.1420 

+90 

+  18 

id  Leonia 

6 

+1.48 

-18.8 

+12  20.0 

17    1     1.7 

-  8  57.6 

-0.5542 

0.5950 

-O.1503 

+  4 

-66 

A  Leonia 

■i 

1.47 

10  33.3 

9  51.0 

-  0  27.9 

-0.1698 

0.5027 

0.16 12 

,35 

-41 

6 

1.51 

13  8 

9  21.6 

17    1.1 

+  6  25  4 

-0.1 730 

0..-.9K) 

0.1689 

+25 

-43 

p  Leonis 

4 

1.53 

13.5 

20    8.7 

+  9  26.1 

-1.2394 

0.5902 

0.1719 

-46 

-80 

48  Leonia 

5j 

1.53 

13.8 

7  33 .3 

20  59.5 

+10  14.9 

+0.9508 

0.5899 

0.1729 

+90 

+83 

49  Leonia 

6 

+1.53 

-12.6 

+  a  14.2 

21     4.5 

+10  19.7 

-0.7433 

05899 

-9.1729 

-  7 

-79 

1  37  Seilantia 

6 

1.56 

12.7 

6  58.2 

18    I  41.2 

-  9  14.0 

+I)lj90-"i 

0.5887 

0.1 770 

+8* 

+  6 

i  56  Leonii 

4 

158 

12.5 

6  47.5 

-  5  14.3 

+0.I3T.:! 

05878 

il.  1 802 

+42 

-36 

.     c  Leonia 

s 

1.57 

12.3 

6  43.7 

7  48.8 

-  3  20.1 

-01534 

0.5874 

0.1816 

+36 

-43 

I     t  Leonia 

5 

1.63 

18.0 

3  28.9 

19  16.4 

+  7  42.2 

♦0.9251 

0.5844 

0.1880 

+90 

+  19 

1  89  Leonia 

6 

+1.63 

-11.8 

+  3  414 

23    05 

+10  20.3 

+0.2050 

0.5837 

-0.1892 

+47 

-33 

+  0  56.8 

1*  14  30.7 

+  2  14.5 

-0.2227 

0.5849 

0.1901 

+92 

-48 

13  Virginia 

6 

1.67 

10.3 

-  0    9.4 

16  56.3 

+  4  34.8 

+0.4091 

0.5793 

0.1932 

+6:1 

-13 

„  Virginia 

4 

1.66 

10.3 

0    2.2 

17  28.6 

+  5    6.0 

+0.1879 

0.5790 

0.1983 

+46 

1  40.0 

21   18.7 

+  8  47.8 

+1.0780 

0.5804 

0.1937 

+88 

+39 

y  Virginia 

3 

+1.66 

-  9.4 

-  0  49.7 

9*    2  54.2 

-  U  48.6 

-0.8293 

0.576!) 

-0.1907 

-13 

-90 

38  Virginia 

6 

1.66 

8.9 

2  56  1 

7  53.1 

+0.3379 

0  5760 

0.1892 

+55 

-16 

k  Virginia 

6 

1.65 

8.5 

3  120 

10  41.4 

-  2  18.0 

+0.0720 

0.5753 

0.1881) 

+38 

-31 

46  Virginia 

1.65 

8.5 

3  45.4 

11    6.0 

-  1  54.3 

-0.4505 

0.5750 

0.1879 

+10 

-63 

46  Virginia 

64 

1.65 

8.3 

3    3.1 

12  32.5 

-  0  30.9 

-0.4239 

0.5748 

0.1872 

+11 

-61 

S  Virginia 

4} 

+1.66 

-  7.9 

-  4  55.9 

15  10.1 

+  2     1.1 

+0.9770 

0.5748 

-0.1863 

+8-5 

+33 

6->  Virginia 

6 

1.64 

7.5 

4    19.8 

St     1.1 

+  7  39  8 

-0.7087 

0.5736 

0.I83U 

-  6 

-90 

IK  Virgin!, 

6 

164 

4  34.3 

21  32.9 

+  8  10.5 

-0.5641 

0.5735 

0.1836 

♦  3 

-73 

I<  Virginia 

64 

1.65 

7.0 

G  B2.il 

91    0    7.5 

+10  39.6 

+0.2951 

0.57*i 

0.181  1 

-18, 

|.  Virgin!. 

S 

1.65 

6.9 

5  40.3 

0  4B.5 

♦11  10.1 

-0.0422 

0.5727 

0.1805 

+31 

-37 

BO  Virgin,, 

6 

+1.63 

-  6.9 

-  4  49.0 

2  22.3 

-II   10.4 

-1.1885 

0.5727 

-0.1796 

-43 

-90 

!  W  Virgin!. 

61 

1.63 

6.1 

6  16.2 

7  59.0 

-  5  45  5 

-0.7114 

0.5717 

0.1753 

-  7 

-91) 

B.AC.4rH7r*u&. 

b4 

1.63 

7  30.0 

10  55.2 

-  2  55.5 

+0.0255 

0.5712 

0.1729 

+34 

-33 

|  !I4  Virgini, 

64 

1.62 

4.8 

8  21.0 

15  54.2 

♦  1  53.1 

+0.0425 

0.5712 

o.u;-:, 

+35 

-32 

»■>  Virginia 

6 

1.63 

4.7 

8  46.3 

16    5.5 

+  2    4.0 

+0.4435 

0.5707 

0.1683 

+60 

-10 

:    .  Vitgini. 

4 

+1.62 

-  4.3 

-  9  44.7 

18  48.3 

+  4  41.1 

♦0.9854 

0.5702 

-0.1657 

+81 

+23, 

I    t '  Librai 

6 

1.53 

2.0 

II  26.0 

M  13  12.6 

-0.1449 

0.5679 

0.1457 

+32 

-43 

f  '■  Libra: 

54 

1.51 

1.8 

10  57.0 

14  16.6 

-  0  31.1 

-0.7989 

0.5678 

0.1444 

-15 

-90  i 

18  Libra 

6 

1.50 

-   1.8 

10  41.2 

15  14.1 

+  0  34.3 

-1.8106 

0.5675 

0.1431 

-90  ' 

,     y  Libra 

41 

1.41 

+  0.5 

14  24.5 

S3    7  32.9 

-  7  50.6 

♦0.5025 

0.5656 

0.1218 

+59 

-  6 

;     *  Libra? 

6 

+1.38 

+  1  3 

-15  18.5 

11  32.5 

-  4    8.9 

+0.9938 

0.5652 

-0.1163 

+75 

+25  ' 

|  It)  Libra 

54 

+1.30 

+  1.5 

-13  57.0          17  44.8 

♦  2    0.4 

-1.1437 

0.5643 

-0.1064   -46 

-90, 
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ELEMENTS  FOR  THE  PREDICTION  OF  OCCULTATIONS. 


MARCH. 


The  Star's 


At  Conjunction  nr  B.  A. 


Limiting 
Parallel* 


Name. 


49  Libra 
^  Ophiuchi 
24  Scorpii 

B.  AC.  6294 

p1  Sagittarii 

p2  Sagittarii 

B.  A.C.67I0 
el  Sagittarii 
e*1  Sagittarii 
/?  Capricorn! 

B.A.C.7063 
t1  Capricorni 
r*  Capricorni 

Lalande  40522 

8  Aquarii 

9  Aquarii 
IB  Aquarii 

X  Capricorni 
B.A.C.7620 
B.A.C.7774 

67  Aquarii 


Red*ns  from 

Mag. 
6 

1886.0. 

A« 

&i 

♦  ".SI 

+  iT.2 

<4 

1.16 

3.6 

5ft 

1.13 

4.2 

54 

0.51 

7.1 

4 

0.22 

7.2 

64 

+0.22 

+  7.3 

6 

0.14 

7.1 

54 

0.12 

6.4 

54 

+0.11 

6.4 

3 

-0.10 

5.5 

64 

-0.16 

+  5.3 

64 

0.19 

5.3 

54 

0.20 

5.2 

6 

0.30 

4.7 

64 

0.29 

4.3 

64 

-0-30 

+  4.4 

54 

0.40 

3.6 

54 

0.47 

2.5 

64 

0.49 

1.9 

64 

0.57 

+  0.8 

64 

-0.64 

-  0.7 

Apparei 
DecUnati 


rent 
on. 


Washington 
Mean  Tune. 


-lbP 
16 
17 

18 
18 


11.8 
21.8 
31.2 

28.7 
3.6 


18  31.1 
18  29.0 
16  33.2 
16  23.3 
15    8.4 


93 
24 

26 
27 


28 


F 
18 

8 
13 
16 
15 

16 

23 
1 
2 

20 


m 
42.2 

35.4 

18.1 

1.3 

56.2 

0.2 
21.2 
10.3 

2.8 
56.3 


15 
15 
15 
14 
13 

-13 

13 

II 

10 

9 


26.1 
32.4 
21.2 
55.3 
29.6 

58.5 
21.9 
53.5 
50.9 
36.5 


29 


1  57.4 

5  2.5 

6  0.3 

15  44.7 

16  22.4 

16  58.8 


30 


31 


4 

16 
19 

7 


38.1 

2.6 

40.6 

38.7 


-  7  33.6 


21  15.7 


Hoar  Angle 
H 


h 
2 

/ 

3 
2 
2 


ID 

55.7 

39.4 

6.4 

4.6 

56.0 


+ 
♦ 
+ 
+ 

+ 
+ 
+ 


2  52.1 
4  14.9 
6  0.4 
6  51.3 
1     9.3 

6  12 
9  0.5 
9  56.5 
4  37.0 
4     0.4 


-  3 
+  7 

-  5 

-  I 

+10 


25.2 
52.9 

3.1 
31.6 

5.1 


-  0  42.2 


+1.1128 
-0.0071 
+0.8482 
+0.1222 
+0.2718 

+0.7787 
+1.1074 
-0.9204 
-1.0532 
-1 .0745 

-0.3029 
+0.1016 
-0.0129 
+0.5082 
-1 .0053 

-0.4047 
+0.2770 
+0.1144 
-0.5459 
-0.2023 

-0.3727 


0.5640 
0.5622 
0.5614 
0.5516 
0.5459 

0.5459 
0  5441 
0.54% 
0.5436 
0.5390 

0.5379 
0.5372 
0.5370 
0.5348 
0.5347 

0.5347 
0.5327 
0.5310 
0.5305 
0.5286 

0.5288 


N. 


-0.1050 

0.0835 

-0.0765 

+0.0064 

0.0439 

+0.0439 
0.0546 
0.0574 
0.0587 
0.0851 

+0.0914 
0.0955 
0.0967 
0.1086 
0.1096 

+0.1100 
0.1230 
0.1343 
0.1380 
0.1480 

+0.1581 


o 
+74 

+23 

+73 

♦23 

+36 

+72 
+72 
-32 
-42 
-41 

+  8 
+31 
+25 
+59 
-32 

+  5 
+45 
+36 
0 
+20 

+12 


S. 


+3#! 

-351 

+15 

-28 

-19 

+11 
+36 
-90 
-90 
-90 

-53 

-2!> 
-35 
-  6 
-90 

-60 
-19 
-28 
-72 
-47 

-58 


APRIL. 


A  Aquarii 

78  Aquarii 

81  Aquarii 

82  Aquarii 
4  Aquarii 

96  Aquarii 

B.A.C.8184 

20  Piecium 


64  Ceti 

?  Ceti 

f  Arietis 
B.A.C.755 
85  Ceti 
38  Arietis 

Lalande  5725 
/  Tauri 
18  Tauri 

Tauri 

Tauri 


5? 


dl  Tauri 

63  Tauri 

<P  Tauri 

70  Tauri 

71  Tauri 

75  Tauri 
0'  Tauri 
W  Tauri 

80  Tauri 

B.  AC.  1391 

81  Tauri 
85  Tauri 


4 

-0.67 

-  0.9 

64 

-0.68 

-  1.0 

64 

0.69 

1.3 

64 

0.69 

1.4 

4 

0.72 

2.0 

54 

0.72 

2.4 

6 

-0.73 

-  2.9 

54 

0.75 

3.8 

54 

0.68 

8.8 

4 

-0.67 

-  8.8 

5 

0.64 

9.0 

64 

0.65 

9.0 

6 

0.62 

9.4 

5 

0.60 

9.2 

6 

-0.56 

-  9.5 

4 

0.50 

10.0 

6 

0.33 

10.1 

4 

0.33 

10.2 

6 

0.34 

10.4 

4 

-0  32 

-  9.7 

6 

0.32 

10.0 

54 

0.31 

9.8 

6 

0.31 

10.2 

6 

0.31 

10.3 

6 

-0.28 

-  9.3 

4 

0.30 

10.3 

4 

0.30 

10.3 

6 

0.31 

10.4 

5 

0.29 

10.2 

6 

-0.30 

-10.4 

64 

-0.29 

-10.3 

-  8  11.2 


7 
7 
7 


48.6 
40.4 
11.2 
6  39.8 
5  44.9 


5 
3 


9.3 
23.8 


NEW 
+  8  2.1 


+  8 
10 
10 
10 
11 


18.6 
5.5 
3.0 

15.1 

57.8 


+12  44.9 
12  32.5 
15  6.8 

15  21.0 

14  49.1 

+17  16.3 

16  30.4 

17  10.6 

15  40.6 
15  21.4 

+16  6.1 
15  42.4 
15  36.9 
15  23.1 
15  56.6 

+15  26.5 
+15  36.2 


1  2  6.3 

3  7.1 

6  39.0 

7  14.9 
13  20.4 
15  57.5 

21  11.9 

2  6  41.7 

MOON. 
0  6  16.8 

7  3.4 

12  39.3 

13  34.5 

20  58.4 

22  5.9 


6 


8 
19 
15 
16 
17 

18 
18 
18 
19 
19 

20 
20 
20 
21 
21 


0.9 
9.4 
1.7 

46.7 

8.5 

6.6 
20.1 
36.9 
18.4 
37.6 

31.5 
35.1 
37.6 
165 
265 


21  29.3 

22  0.7 


3  59.9 


+  4 

+  8 

+  8 

-  9 

-  6 


59.0 
24.5 
59.5 
5.9 
33.4 


-  1  28.3 
+  7  44.5 


5 


+  5 
+11 
-II 

-  4 

-  3 


8.3 

53.4 
18.4 
48.1 
38.7 
33.4 


+  6  1.8 

-  7  12.4 
+11  58.4 
-10  20.3 

-  9  59.2 

-  9  3.3 

-  8  50.2 

-  8  34.0 

-  7  54.0 

-  7  35.4 

-  6  43.5 

-  6  40.1 
37.6 

0.1 
50.4 


6 
6 
5 


5 
5 


47.7 
17.4 


+1.0914 

0.5288 

+0.1612 

+82 

+0.8418 

0.5285 

+0.1619 

+83 

+1.2642 

0.5286 

0.1642 

+83 

+0.8260 

0.5286 

0.1643 

+83 

+1.2639 

0.5287 

0.1674 

+84 

+0.6980 

0.5289 

0.1687 

+84 

+0.9363 

0.5293 

+0.1710 

+85 

+0.6533 

0.5300 

0.1743 

+81 

+0.7154 

0.5492 

0.1608 

+90 

+0.5466 

0.5495 

+0.1603 

+71 

-0.4641 

0.5521 

0.1559 

+  9 

-0.2745 

0.5523 

0.1551 

+19 

+0.6339 

0.5554 

0.1489 

+81 

-1.0095 

0.5559 

0.1479 

-25 

-0.4220 

0.5600 

+0.1377 

+11 

♦  1.2575 

0.5649 

0.1247 

+90 

+0.7636 

0.5738 

0.0969 

+90 

+0.6831 

0.5746 

0.0940 

+89 

+1.2726 

0.5747 

0.0937 

+90 

-1.1954 

0.5752 

+0.0921 

-45 

-0.3770 

0.5752 

0.0919 

+13 

-1.0510 

0.5754 

0.0910 

-30 

+0.5749 

05756 

0.0906 

+76 

+0.9376 

0.5758 

0.0895 

+90 

+0.24 1 3 

0.5762 

+0.0880 

+49 

+0.6580 

0.5762 

0.0880 

+86 

+0.7568 

0.5762 

0.0878 

+90 

+1 .0534 

0.5762 

0.0871 

+90 

+0.4860 

0.5766 

0.0864 

+67 

+1.0118 

0.5766 

+0.0864 

+90 

+0.8884 

0.5766 

+0.0859 

+90 

+31 

+13 
+50 
+12 
+50 
+  4 

+19 
+  2 


+  8 

-  2 

-60 
-48 
+  4 

-78 

-55 
+58 
+18 
+14 
+65 

-73 

-47! 

-73 

+  8i 

+30 ; 

-..! 

+13; 
+19, 
+40  | 
+  3 

+36 

+27 
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ELEMENT8  FOE  THE  PREDICTION  OP  000ULTATI0N8. 

APRIL. 

Thb  Stab's 

At  Cohjukctioh  nr  B.  A. 

Limiting  i 
Parallels,  j 

H~ 

Uftff. 

Bed's*  from 
1888.0. 

Apparent 
Decimation 

Washington 
Mean  Tune. 

Hoar  Angle 
H 

Y 

*' 

y> 

N. 

8. 

o 

A* 

A* 

8 

ii 

o      / 

d     h    xn 

h    m 

o 

a  Tanri 

1 

-0.27 

-10.2 

+16  16.6 

7  23  45.2 

-  3  36.8 

+0.3348 

0.5774 

+0.0829 

+56 

-  5 

ai  Tauri 

5 

0.28 

10.5 

15  34.3 

8    1     9.7 

-  2  15.2 

+1.1839 

0.5776 

0.0808 

+90 

+53 

o*  Tanri 

5 

0.28 

10.5 

15  41.3 

1  12,5 

-  2  12.5 

+1.0659 

0.5778 

0.0808 

+90 

+41 

B.A.C.1526 

5 

0.20 

10.3 

16  58.3 

8  56.3 

+  5  14.5 

+0.3025 

0.5806 

0.0674 

+53 

-  5 

m  Tanri 

5 

Q.15 

9.9 

1£  29.3 

13    9.4 

+  9  18.4 

-1.0012 

0.5822 

0.0601 

-27 

-72 

111  Tanri 

5* 

-0.09 

-10.4 

+17  16.4 

20  21.7 

-  7  45.2 

+0.6424 

0.5847 

+0.0472 

+84 

+16 

115  Tauri 

6 

0.08 

10.3 

17  51.7 

21  30.8 

-  6  38.6 

+0.0861 

0.5851 

0.0444 

+40 

-15 

117  Tauri 

6 

0.08 

10.5 

17    8.5 

21  53.4 

-  6  15.9 

+0.8468 

0.5851 

0.044 1 

+90 

+29 

119  Tauri 

5 

0.06 

10.1 

18  30.3 

23  37.1 

-  4  37.0 

-0.4886 

0.5856 

0.0406 

+  7 

-50 

B.A.C.1728 

6 

0.06 

10.6 

16  58.1 

23  39.7 

-  4  34.4 

+1.0993 

0.5856 

0.0404 

+90 

+48 

120  Tauri 

6 

-0.05 

-10.1 

+18  27.3 

9    0  10.2 

-  4     5.1 

-0.4146 

0.5859 

+0.0399 

+11 

-45 

122  Tauri 

6 

0.04 

10.6 

16  57.9 

1  40.5 

-  2  38.2 

+1.1809 

0.5861 

0.0368 

+90 

+57 

127  Tauri 

6 

-0.02 

10.0 

18  55.2 

4    4.5 

-  0  19.6 

-0.7523 

0.5868 

0.0325 

-  9 

-71 

130  Tauri 

6 

0.00 

10.5 

17  41.0 

5  59.6 

+  1  31.2 

+0.5803 

0.5871 

0.0287 

+77 

+14 

71  Orionis 

6 

+0.11 

10.1 

19  11.4 

17  19.9 

-11  33.9 

-0.7679 

0.5897 

+0.0070 

-10 

-71 

26  Geminorum 

51 

+0.23 

-10.8 

+17  45.2 

10    4  41.8 

-  0  37.8 

+0.6528 

0.591 1 

-0.0160 

+86 

+19 

A  Geminorum 

4 

0.42 

11.1 

16  44.6 

19  20.9 

-10  32.0 

+1.2303 

0.5920 

0.0426 

+90 

+62 

W.vii.685 

6 

0.49 

10.8 

17  19.6 

11    0  56.9 

-  5    8.8 

+0.3541 

0.5920 

0.0557 

+55 

-  3 

/  Geminorum 

6 

0.51 

10.5 

17  55.9 

4    4.8 

-  2    8.1 

-0.4436 

0.5918 

0.0616 

+  9 

-48 

1  Cancri 

6 

0.60 

11.2 

16    5.5 

11  17.9 

+  4  48.6 

+0.9276 

0.5917 

0.0752 

+90 

+31 

3  Cancri 

6 

+0.61 

-10.6 

+17  37.0 

12  49.7 

+  6  16.8 

-0.7364 

0.5914 

-0.0784 

-  8 

-73 

5  Cancri 

6 

0.61 

10.9 

16  46.0 

13    8.3 

+  6  34.8 

+0.0997 

0.5915 

0.07H7 

+41 

-17 

54  Cancri 

6 

0.86 

11.1 

15  46.2 

12    9  35.4 

+  2  15.6 

-0.8760 

05885 

0.1147 

-16 

-75 

o1  Cancri 

51 

0.88 

11.0 

15  45.4 

12  10.0 

+  4  44.4 

-1.1628 

0.5882 

0.1184 

-41 

-75 

f  Leonis 

5 

1.05 

11.9 

11  48.1 

13    2  42.9 

-  5  15.2 

+0.9317 

0.5855 

0.1405 

+90 

+25 

18  Leonis 

6 

+1.11 

-11.6 

+12  20.0 

8  46.9 

+  0  35.3 

-0.4790 

0.5843 

-0.1485 

+  8 

-60 

A  Leonis 

41 

1.20 

11.7 

10  33.2 

17  54.6 

+  9  22.9 

-0.0937 

0.5824 

0.1591 

+29 

-36 

44  Leonis 

6 

1.27 

11.8 

9  21.6 

14    1   18.3 

-  7  29.6 

-0.1037 

0.5809 

0.1667 

+29 

-38 

p  Leonis 

4 

1.30 

11.5 

9  53.4 

4  320 

-  4  22.9 

-1.1787 

0.5799 

0.1702 

-40 

-80 

48  Leonis 

51 

1.32 

12.1 

7  32.3 

5  24.4 

-  3  32.5 

+1.0316 

0.5798 

0.1710 

+90 

+29 

49  Leonis 

6 

+1.31 

-11.7 

+  9  14.2 

5  29.6 

-  3  27.5 

-0.6871 

0.5795 

-0.1717 

-  3 

-80 

37  Sextantis 

6 

1.36 

11.9 

6  58.2 

10  15.3 

+  1     7.9 

+0.7625 

0.5790 

0.1749 

+90 

+10 

56  Leonis 

61 

1.40 

11.7 

6  47.5 

14  31.7 

+  5  15.1 

+0.1873 

0.5781 

0.1784 

+46 

-23 

c  Leonis 

5 

1.41 

11.6 

6  42.7 

16  34.1 

+  7  13.1 

-0.0970 

0.5777 

0.1798 

+29 

-39 

r  Leonis 

5 

1.53 

11.5 

3  28.9 

Iff    4  21.7 

-  5  24.5 

+0.9838 

0.5760 

0.1864 

+90 

+23 

89  Leonis 

6 

+1.55 

-11.3 

+  3  41.4 

7  10.2 

-  2  42.1 

+0.2494 

0.5757 

-0.1876 

+49 

-20 

Jupiter 

+  2  13.5 

18  47.7 

+  8  30.4 

-0.4830 

0.5784 

0.1892 

+  9 

-66 

13  Virginia 

6 

1.70 

10.5 

-  0    9.4 

16    2  32.7 

-  8    0.7 

+0.4313 

0.5729 

0.1915 

+62 

-11 

jj  Virginia 

4 

1.70 

10.4 

0    2.2 

3    6.7 

-  7  28.9 

+0.2064 

0.5729 

0.1915 

+47 

-23 

Uranus 

1  12.7 

5    8.2 

-  5  30.6 

+0.9995 

0.5745 

0.1922 

+89 

+22 

y  Virginis 

3 

+1.76 

-  9.7 

-  0  49.7 

12  41.6 

+  1  46.8 

-0.8310 

0.5721 

-0.1904 

-12 

-90 

38  Virginis 

6 

1.79 

9.4 

2  56.2 

17  45.1 

+  6  39.7 

+0.3386 

0.5721 

0.1892 

+55 

-16 

k  Virginis 

6 

1.81 

9.0 

3  12.0 

20  35.6 

+  9  24.2 

+0.0674 

0.5715 

0.1883 

+38 

-31 

46  Virginis 

6 

180 

9.0 

2  45.4 

21     0.7 

+  9  48.4 

-0.4586 

0.5717 

0.1882 

+  9 

-64 

48  Virginis 

61 

1.81 

8.9 

3    3.1 

22  28.2 

+11   12.8 

-0.4353 

0.5716 

0.1876 

+10 

-62 

0  Virginis 

41 

+1.85 

-  8.7 

-  4  55.9 

IT    1     7.8 

-10  13.1 

+0.9725 

0.5715 

-0.1866 

+85 

+22 

65  Virginis 

6 

1.86 

8.1 

4  19.8 

7    2.3 

-  4  30.9 

-0.7323 

0.5712 

0.1835 

-  7 

-90 

66  Virginis 

6 

1.87 

8.1 

4  34.2 

7  34.4 

-  4    0.0 

-0.5871 

0.5712 

0.1832 

+  2 

-75 

ll  Virginis 

61 

1.89 

7.8 

5  52.9 

10  10.1 

-  1  29.7 

+0.2709 

0.5712 

0.1819 

+50 

-20 

2*  Virginis 

5 

1.89 

7.8 

5  40.2 

10  51.4 

-  0  49.9 

-0.0678 

0.5712 

0.1813 

+30 

-39 

88  Virginis 

61 

+1.90 

-  6.9 

-  6  16.2 

18    4.4 

+  6    8.0 

-0.7509 

0.5712 

-0.1765 

-  9 

-90 

B.A.C.4647 

61 

1.94 

6.5 

7  30.0 

21     12 

+  8  58.7 

-0.0119 

0.5712 

0.1741 

+32 

-35 

94  Virginis 

61 

1.95 

5.9 

8  21.0 

18    2    0.8 

-10  12.2 

-0.0034 

0.5708 

0.1699 

+32 

-35 

95  Virginis 

6 

1.95 

5.8 

8  46.3 

2  121 

-10     1.3 

-0.3954 

0.5708 

0.1698 

+57 

-13 

ic  Virginis 

4 

1.97 

5.5 

9  44.7 

4  55.0 

-  7  24.1 

-0.9350 

0.5708 

0.1672 

+81 

+19 

i  i  Libra 

6 

+1.97 

-  3.2 

-11  26.1 

23  15.0 

+10  17.6 

-0.2152 

0.5708 

-0.1477 

+18 

-48 

f*  Libra 

61 

+1.95 

-  3.0 

-10  57.1 

19    0  18.5 

+11  16.9 

-0.8714 

0.5707 

-0.1464 

-20 

-90 
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ELEMENTS  FOR  THE  PREDICTION  OP  OCOULTATIONS. 


APRIL. 


Thk  Stab's 


Name. 


y  Libre 

fl  Libre 
49  Libre 
.  0  Ophiuchi 
24  Scorpii 

B.A.C.6294 

d  Sagittarii 
pl  Sagittarii 
p*  Sagittarii 
B.A.C.67I0 

a1  Sagittarii 

B.  AC.  7063 
r1  Capricorni 
r3  Capricorni 
Lalande  40522 

8  Aquarii 

9  Aquarii 
18  Aquarii 

X  Capricorni 
B.  A.  C.  7620 

B.  AC.  7774 

67  Aquarii 

a  Aquarii 

78  Aquarii 

81  Aquarii 

82  Aquarii 
0  Aquarii 

96  Aquarii 
B.  A.  C.  8184 
Venus 

20  Piscium 
10  Ceti 

B.  A.C.237 


Bed'ni 

i  from 

Mag. 

1886.0. 

Aa 

A3 

s 

ii 

44 

♦1.95 

-  0.7 

6 

1.94 

0.0 

6 

1.92 

+  1.1 

*4 

1.84 

2.6 

H 

1.81 

3.4 

54 

+1.34 

+  8.0 

5 

1.06 

9.2 

4 

1.04 

8.9 

64 

1.04 

9.0 

6 

0.95 

9.2 

54 

+0.94 

+  8.6 

64 

0.63 

8.2 

64 

0.59 

8.4 

54 

0.58 

8.2 

6 

0.47 

7.8 

64 

+0.47 

+  7.3 

64 

0.46 

7.5 

54 

0.32 

7.0 

54 

0.20 

6.0 

64 

0.17 

5.4 

64 

+0.07 

+  4.4 

64 

-0.05 

3.0 

4 

0.11 

2.8 

64 

0.11 

2.6 

64 

0.13 

2.3 

64 

-0.14 

+  2.1 

4 

0.18 

1.5 

54 

0.20 

1.1 

6 

0.23 

+  0.5 

54 

-0.29 

-  0.6 

6 

0.39 

2.7 

64 

-0.44 

-  4.1 

Apparent 
Declination. 


-14 

15 
16 


24.5 


18.5 
11.8 

16  21.9 

17  31.2 


-18 
19 
18 

18 


28.7 
9.1 
3.6 

31.1 


18  28.9 


-16 
15 
15 
15 
14 


332 
26.1 
32.4 
21.2 
55.3 


-13  29.6 
13  58.5 
13  21.9 
11  53.4 
10  50.8 


9 

7 
8 
7 
7 

7 
6 
5 
5 
2 


-  3 

-  0 
+  2  45.9 


36.4 
33.5 
11.2 

48.6 
40.4 

11.2 
39.8 
44.9 
9.3 
57.8 

23.7 

40.8 


At  Cojuuhctkw  di  JL  a. 


Washington 
Mean  Time. 


d 
19 

20 


h    m 
17  24.2 

10.8 

24.2 

3.5 

41.1 


21 
4 

18 
22 


0  26.9 

22  3.4 

23  59.5 
94    0  3.7 

7  19.2 


20 


36 


27 


9    6.9 
9  41.2 

12  45.3 

13  42.8 
23  25.0 

0    2.7 

0  38.9 

12  17.2 

23  42.0 

3  20.4 


15  20.5 

28    5    0.2 

9  52.0 

10  53.1 

14 


29 


15 
21 
23 
5 
12 


25.9 

1.9 
8.9 
46.5 
2.1 
7.3 


14  33.8 

30  10  23.4 

22  51.2 


Hour  Angle 


+ 
+ 

+ 
+ 


h 
3 

7 
9 
3 

8 


m 

48.8 

275 

34.2 

367 

4.7 


+  8  8.8 

+  5  2.7 

+  6  55.3 

+  6  59.2 

-  9  59.5 


8 
8 
5 
4 
4 


15.2 
27.5 
29.1 
33.3 
51.0 


+ 
+ 

+ 
+ 


5  27.5 

6  2.6 

6  40.2 
4  24.0 

7  55.9 


-  4 
+  8 
-10 

-  9 

-  6 


+ 
+ 
♦ 


5 
0 
3 

8 
8 


25.4 
50.1 
26.7 
27.4 
0,9 

25.9 

30.3 

3.2 

9.7 

57.7 


-  6  35.6 
-11  21.5 

+  0  43.8 


+0.4031 
+0.8900 
+0.9984 
-0.1269 
+0.7171 

-0.0435 
+1.2103 
+0.0968 
+0.6029 
+9.9262 

-1.0914 
-0.4785 
-0.0755 
-0.1879 
+0.3355 

-1.1763 
-0.5771 
+0.1069 
-0.0516 
-0.7076 

-0.3570 
-0.5158 
+0.9535 
+0.7057 
+1.1316 

+0.6958 
+1.1368 
+0.5906 
+0.8224 
-0.3489 

+0.5490 
+1.1041 
-0.3895 


0.5700 
0.5700 
0.5696 
0.5686 
0.5677 

0.5568 
0.5503 
0.5497 
0.5497 
0.5474 

0.5466 
0.5385 
0.5379 
0.5375 
0.5349 

0.5347 
0.5339 
0.5317 
0.5293 
0.5286 

0.5270 
0.5261 
0.5261 
0.5259 
0.5260 

0.5261 
0.5264 
0.5266 
0.5268 
0.4875 

0.5279 
0.5322 
0.5356 


-0.1232 
0.1183 
0.106b 
0.0858 

-0.0779 

+0.0065 
0.0409 
0.0440 
0.0440 
0.0549 

+0.0577 
0.0920 
0.0959 
0.0973 
0.1091 

+0.1095 
0.1104 
0.1230 
0.1348 
0.1378 

+0.1483 
0.1584 
0.1615 
0.1622 
0.1644 

+0.1640 
0.1678 
0.1693 
0.1714 
0.1612 

+0.1751 
0.1786 
0.1784 


Limiting 


N. 


o 
+52 

+75 

+74 

+17 

+73 

+14 
+71 
+25 

+60 
+72 

-45 

-  1 
+21 
+15 
+47 

-18 

-  5 
+34 
+27 

-  9 

+12 
+  4 
+82 
+82 
+83 

+83 
+84 
+73 
+85 
+15 

+71 
♦90 
+13 


8. 


o 
-12 

+17 

+25 

-42 

+  6 

-37 
+49 
-29 
0 
+21 

-90 
-65 

-:» 

-46 
-16 

-90 
-72 
-29 
-38 
-90 

-57 
-69 
+21 
+  5 
+35 

+  4 
+35 

-  3 
+11 
-56 

-  6 
+32 
-59 


MAT. 


77  Piscium 

Mercury 
96  Piscium 
fi  Piscium 


y  Tauri 

rJ>  Tauri 

63  Tauri 

il*  Tauri 

70  Tauri 

71  Tauri 
75  Tauri 

0i  Tauri 

0s  Tauri 

80  Tauri 
B.A.C.  1391 

81  Tauri 
85  Tauri 

a  Tauri 
cr*  Tauri 


6 

64 
5 


4 
4 
6 

54 

6 

6 

6 

4 

4 
6 
5 
6 
64 

1 
5 


-0.45 

0.48 
0.48 


-0.49 
0.50 
0.50 

-0.50 
0.49 
0.49 
0.49 
0.49 

-0.49 
0.48 
0.48 
0.48 
0.48 

-0.46 
-0.47 


-  5.0 

6.2 
6.1 


10.2 
10.0 
10.1 

10.1 
10.3 
10.3 
10.0 
10.3 

10.3 
10.3 
10.2 
10.3 
10.3 

10.2 
•10.4 


+  4  18.0 
3  45.4 
6  42.2 
5  33.2 

NEW 

+15  21.0 
17  16.3 
16  30.4 


+17 
15 
15 
16 
15 


10.6 
40.6 
21.4 
6.1 
42.4 


+15  36.9 
15  23.1 
15  56.6 
15  26.5 
15  36.2 

+16  16.6 
+15  41.3 


6  5.5 

7  36.2 
17  32.1 


+  7  44.8 
+  9  12.7 
-  5    9.9 


18    4.8    -  4  38.2 


MOON. 

4  23  24.2 

5  0  42.5 
0  55.7 


I 
1 
2 
3 
3 

3 
3 
3 
4 
4 

6 
7 


12.3 

52.9 

11.8 

4.6 

8.1 

10.5 
48.6 
58.5 
1.3 
31.9 

14.3 
39.8 


+ 
+ 
+ 
+ 

+ 
+ 
+ 
+ 
+ 


1  55.2 

0  39.8 

1  58.4 

0  11.1 

0  28.0 

0  46.3 

1  37.1 
1  40.5 

1  42.9 

2  19.6 
2  29.1 

2  31.8 

3  1.3 


+  4 
+  6 


39.9 
2.3 


-0.7499 

0.5383 

+0.1773 

-  7 

+0.1005 

0.5107 

0.1711 

+40 

-1.3065  0.5430 

0.1741 

-57 

+0.0160 

0.5431 

0.1739 

+36 

+0.7875 

0.5812 

+0.0965 

+90 

-1 .0730 

0.5814 

0.0946 

-32 

-0.2600 

0.5816 

0.0944 

+20 

-0.9264 

0.5817 

+0.0940 

-20 

+0.6852 

0.5820 

0.0928 

+90 

+1.0450 

0.5820 

0.0924 

+90 

+0.3545 

0.5825 

0.0909 

+57 

+0.7676 

0.5825 

0.0909 

+90 

+0.8656 

0.5825 

+0.0907 

+90 

+1.1614 

0.5829 

0.0895 

+90 

+0  6005 

0.5829 

0.0893 

+79 

+1.1218 

0.5829 

0.0893 

+90 

+0.9993 

0.5834 

0.0881 

+90 

+0.4539 

0.5838 

+0.0858 

+65 

+1  1790 

0.5845 

+0.0828 

+90 

-81 

-28 
-84 
-33 


+20 
-73 
-39 

-73 
+14 
+38 
-  5 
+19 

+25 
+49 
+  9 
+45 
+35 

+  1 
+52 
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! 

}                  ELEMENTS  FOE  THE  PREDICTION  OF  OCCULTATIONS. 

|                                                                                   MAT. 

l 

Tarn  Stab's 

At  Ookjukctioh  nr  B.  A. 

Limiting 
Parallels. 

Name. 

Mag. 

Bed'ns  from 
1888.0. 

Apparent 
Declination. 

Washington 
Mean  Time. 

Hour  Angle 
H 

Y 

«' 

y' 

N. 

S. 

o 

+  2 

A* 

A* 

B.A.C.1526 

5 

-0.44 

-idU 

+16  58.3 

d     h    m 
0  15  14.3 

b    m 
-10  40.1 

+0.4338 

0.5873 

+0.0698 

+6$ 

m  Tauri 

5 

0.42 

10.3 

18  29.3 

19  22.2 

-  6  41.4 

-0.8527 

0.5890 

0.0617 

-16 

-72 

111  Tauri 

54 

0.38 

10.4 

17  16.4 

6    2  26.0 

+  0     6.5 

+0.7861 

0.591 1 

0.0473 

+90  +24 

115  Tauri 

6 

0.38 

10.3 

17  51.7 

3  33.9 

+  1   J 19 

+0.2358 

0.5913 

0.0463 

+49 

-  7 

117  Tauri 

6 

0.38 

10.4 

17    8.5 

3  56.0 

+  1  33.2 

+0.9908 

0.5914 

0.0458 

+90 

+39 

119  Tauri 

5 

-0.37 

-10.3 

+18  30.3 

5  37.7 

+  3  111 

-0.3313 

0.5921 

+0.0423 

+16 

-39 

B.  AC  1728 

6 

0.37 

10.5 

16  58.1 

5  40.2 

+  3  13.5 

+1.2448 

0.5921 

0.0422 

+90 

+65 

120  Tauri 

6 

0.37 

10.3 

18  27.3 

6  10.2 

+  3  42.4 

-0.2578 

0.5920 

0.0417 

+20 

-34 

j!27  Tauri 

6 

0.34 

10.2 

18  55.2 

10    0.1 

+  7  23.5 

-0.5885 

0.5930 

0.0359 

+  1 

-57 

130  Tauri 

6 

0.33 

10.4 

17  41.0 

11  53.2 

+  9  12.3 

+0.7364 

0.5932 

0.0302 

+90 

+23 

1     r5  Orionis 
71  Orionis 

6 

-0.28 

-10.1 

+19  41.4 

18  22.7 

-  8  33.0 

-1.1609 

0.5946 

+0.0169 

-42 

-71 

6 

0.25 

10.1 

19  11.4 

23     1.9 

-  4     4.5 

-0.5901 

0.5950 

+0.0078 

+  1 

-56 

26  Geminorum 

54 

-0.15 

10.3 

17  45.2 

7  10  14.1 

+  6  41.8 

+0.8314 

0.5958 

-0.0148 

+90 

+31 

W.  vii.,685 

6 

+0.04 

10.0 

17  19.6 

8    6  17.2 

+  1  58.9 

+0.5516 

0.5946 

0.0552 

+74 

+10 

/  Geminorum 

6 

0.07 

9.8 

17  55.9 

9  24.0 

+  4  58.5 

-0.2436 

0.5938 

0.0619 

+21 

-35 

1  Cancri 

6 

+0.16 

-10.1 

+16    5.5 

16  35.4 

+11  53.5 

+1.1306 

0.5925 

-0.0754 

+90 

+48 

3  Cancri 

6 

0.17 

9.7 

17  37.0 

18    7.2 

-10  38.3 

-0.5338 

0.5923 

0.0779 

+  5 

-57 

5  Cancri 

6 

0.17 

9.9 

16  46.0 

18  25.5 

-10  20.6 

+0.3041 

0.5919 

0.0789 

+54 

-  6 

54  Cancri 

6 

0.42 

9.7 

15  46.2 

•  14  55.4 

+  9  22.9 

-0.6697 

0.5865 

0.1140 

-  3 

-71 

ol  Cancri 

54 

0.45 

9.6 

15  45.4 

17  30.9 

+11  52.6 

-0.9583 

0.5857 

0.1184 

-22 

-75 

£  Leonis 

5 

+0.63 

-10.3 

+11  48.1 

10    8  12.9 

+  2    2.1 

+1.1452 

0.5812 

-0.1395 

+90 

+42 

18  Leonis 

6 

0.70 

9.9 

12  20.0 

14  21.9 

+  7  57.6 

-0.2750 

0.5789 

0.1478 

+19 

-46 

A  Leonis 

44 

0.82 

10.0 

10  33.2 

23  38.8 

-  7    5.6 

+0.1046 

0.5761 

0.1582 

+41 

-25 

44  Leonis 

6 

0.92 

10.0 

9  21.6 

11    7  11.2 

+  0  10.7 

+0.09U 

0.5740 

0.1658 

+40 

-27 

45  Leonis 

6 

0.94 

9.6 

10  20.4 

8  13.4 

+  1   10.8 

-1.0735 

0.5737 

0.1667 

-30 

-80 

p  Leonis 

4 

+0.96 

-  9.6 

+  9  53.4 

10  29.0 

+  3  21.6 

-0.9977 

0.5729 

-0.1690 

-24 

-80 

48  Leonis 

54 

0.99 

10.4 

7  32.3 

11  22.5 

+  4  13.1 

+1.2342 

0.5727 

0.1698 

+90 

+48 

49  Leonis 

6 

0.98 

9.8 

9  14.2 

11  27.8 

+  4  18.2 

-0.5014 

0.5727 

0.1698 

+  7 

-64 

37  Sextantis 

6 

1.05 

10.3 

6  58.2 

16  19.9 

+  9    0.0 

+0.9594 

0.5716 

0.1736 

+90 

+23 

56  Leonis 

64 

1.11 

10.1 

6  47.5 

20  42.4 

-10  46.7 

+0.3718 

0.5705 

0.1769 

+58 

-13 

c  Leonis 

5 

+1.11 

-  9.9 

+  6  42.7 

22  47.7 

-  8  45.8 

+0.0828 

0.5699 

-0.1784 

+40 

-29 

r  Leonis 

5 

1.27 

10.1 

3  28.9 

19  10  53.3 

+  2  54.5 

+1.1609 

0.5672 

0.1849 

+90 

+38 

89  Leonis 

6 

1.30 

9.8 

3  41.4 

13  46-2 

+  5  41.4 

+0.4148 

0.5667 

0.1862 

+61 

-12 

Jupiter 

+  2  52.3 

22  38.1 

-  9  44.9 

-0.4172 

0.5737 

0.1887 

+12 

-61 

13  Virginia 

6 

1.54 

9.2 

-  0    9.4 

13    9  40.8 

+  0  55.0 

+0.5707 

0.5643 

0.1902 

+73 

-  3 

ij  Virginis 

4 

+1.55 

-  9.1 

-  0    2.2 

10  14.7 

+  1  27.8 

+0.3398 

0.5644 

-0.1903 

+55 

-16 

Uranus 

0  52.6 

10  53.5 

+  2    5.3 

+1 .0740 

0.5653 

0.1906 

♦89 

+28 

y  Virginis 

3 

1.65 

8.4 

0  49.6 

20    6.5 

+10  59.4 

-0.7268 

0.5639 

0.1894 

-  6 

-90 

38  Virginis 

6 

1.71 

8.2 

2  56.1 

14    1  18.1 

-  7  59.6 

+0.4465 

0.5635 

0.1885 

+63 

-10 

k  Virginis 

6 

1.75 

8.2 

3  12.0 

4  13.2 

-  5  10.5 

+0.1689 

0.5634 

0.1875 

+44 

-25 

46  Virginis 

6 

+1.74 

-  8.1 

-  2  45.4 

4  38.7 

-  4  45.9 

-0.3651 

0.5634 

-0.1873 

+  14 

-57 

48  Virginis 

64 

1.76 

8.0 

3    3.1 

6    8.6 

-  3  19.0 

-0.3445 

0.5634 

0.1870 

+16 

-56 

6  Virginis 

44 

1.81 

8.1 

4  55.9 

8  52.2 

-  0  41.0 

+1.0720 

0.5635 

0.1859 

+85 

+29 

65  Virginis 

6 

1.85 

7.4 

4  19.8 

14  55.7 

+  5  10.2 

-0.6617 

0.5636 

0.1831 

-3,  ^3 

66  Virginis 

6 

1.85 

7.4 

4  34.2 

15  28.5 

+  5  41.9 

-0.5165 

0.5637 

0.1828 

+  6-69 

I  »  Virginis 

64 

+1.89 

-  7.2 

-  6  52.9 

18    8.1 

+  8  16.0 

+0.3457 

0.5639 

-0.1816 

+55 

-16 

/'Virginis 

5 

1.89 

7.2 

5  40.2 

18  50.3 

+  8  56.7 

+0.0017 

0.5639 

0.1811 

+34 

-35 

88  Virginis 

64 

1.96 

6.3 

6  16.2 

Iff    2  13.3 

-  7  55.3 

-0.7033 

0.5642 

0.1765 

-  6 

-89 

B.A.C.4647m«ftJ 

64 

2.00 

6.2 

7  30.0 

5  13.9 

-  5    0.8 

+0.0361 

0.5643 

0.1743 

+35 

-33 

94  Virginis 

64 

2.04 

6.7 

8  21.0 

10  19.6 

-  0    5.6 

+0.0344 

0.5648 

0.1704 

+34 

-33 

95  Virginis 

6 

+2.04 

-  6.6 

-  8  46.3 

10  31.1 

+  0    5.6 

+0.4368 

0.5648 

-0.1699 

+60 

-10 

«  Virginis 

4 

2.08 

5.4 

9  44.7 

13  17.3 

+  2  46.1 

+0.9761 

0.5633 

0.1679 

+81 

+22 

fi  Libra 

6 

2.18 

3.2 

11  26.1 

16    7  55.4 

-  3  14.2 

-0.2271 

0.5670 

0.1487 

+18 

-48 

£*  Libra 

54 

2.18 

2.9 

10  57.0 

8  59.8 

-  2  12.0 

-0.8894 

0.5670 

0.1476 

-21 

-90! 

y  Libra 

44 

2.28 

0.8 

14  24.5 

IT    2  16.2 

-  9  31.4 

+0.3579 

0.5685 

0.1255 

+49 

-15 

9  Libra 

6 

+2.30 

-  0.3 

-15  18.5 

6    4.2 

-  5  51.3 

+0.8358 

0.5688 

-0.1199 

+75 

+  13 

49  Libra 

6 

+2.31 

+  0.8 

-16  11.8 

13  19.9 

+  I     9.3 

+0.9296 

0.5690 

-0.1094 

+74 

+20  s 
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HAT. 

Tim  Stab's 

AT  CowrmcTiOH  rs  K.  a. 

Ponilell 

Xani«- 

Hog 

RwTiw  from 
1888.0. 

rdSffSi 

. 

Hour  AtikIp 

a 

r 

mf 

y" 

N. 

a 

Uw  Time. 

as    <     at    { 

,    •  Ophiuchi 

14 

+2*31    +  #« 

-16  21.0 

18     3     0.6 

-  9  38.4 

-0.2276 

0-5&I3 

-0.0879 

+  12 

-^ 

24  Scorpii 
99  Opliiuchi 

Si 

2  32 

3.5 

17  31.2 

7  37.8 

-  5  107 

+it.6l('ll 

0.5699 

0  0790 

*ea 

'.' 

« 

2.32 

4.8 

18  43.0 

16  38.8 

+  3  31.6 

+  1  23il:j 

0.5665 

-4.0648 

+72 

+53 

1,A.C.«H 

54 

8.06 

9.4 

IB  26.6 

90    9    2.6 

-  5  27.6 

-ti.23.i3 

05607 

+0  00-17 

.■hi 

LalanUe  354:17 

64 

1.94 

10.B 

10  24.4 

23  36.0 

+  8  36.6 

+  1.0259 

0.5564 

0.0294 

+71 

+99! 

B.A.C. 6536 

6 

+1J1 

+  1MI 

-19  27.9 

91    8     17 

+10  67.5 

+  1.1649 

0.5556 

+0.0330 

.71 

+43 

■    d  Sugittorii 

5 

1.86 

11  a 

19    9.1 

6  24.3 

-  6  48.6 

+0  0-05 

0.5540 

0  0405 

p-Sogitlurii 

4 

1.85 

11.2 

18     3.5 

B  19.6 

-  6  57.1 

-11. 1 275 

0.5537 

01)430 

+13 

-43 

p"  BanUaril 

4 

im 

I1JJ 

IS  310 

8  23.3 

-  6  53.5 

+0.3770 

0.5534 

0.0  J  37 

+49 

-11 

B.A.C.  6710 

6 

1. 77 

11.8 

IB  28.9 

15  34.1 

+  0    3.2 

+0.6805 

03509 

0.0548 

469 

+  B 

B.  A.  C.  7063 

64 

+1.47 

+  11, 

-15  26.0 

29  17  411 

+  1  20.2 

-0.7347 

03411 

+0.0918 

-Hi 

-00 ' 

Si 

1.43 

II.H 

15  32.3 

20  43.8 

+  4  17.2 

-03344 

03399 

0DO40 

+   7 

-■■<; 

r"  Cnpricorni 

64 

1  .12 

11.8 

15  21 .1 

21   40.9 

+  5  12.6 

-0.4484 

03394 

0.0971 

Lalande  10699 

1 .31 

11.7 

14  55.2 

93    7  19.6 

-  0  267 

+0.01*1 

0.5363 

01035 

.-;i 

-31 

9  Aquarii 

64 

1JB 

114 

13  58.4 

B  33.0 

-  8  15.6 

-0.8431 

03358 

0.1105 

-•21 

-■'•' 

It)  Aqunrii 

&4 

4t.IV 

+  11.1 

-13  21.8 

20    8.6 

+  9  58.9 

-0.1622 

03399 

+0  1231 

+  19 

-?:■ 

54 

1.03 

II  53.3 

94     7  32  3 

-  9  5B.0 

-il  TJ-lo 

03289 

0.1348 

+  12 

B.  A .  G.  7620 

64 

0.9S 

9.9 

10  50.7 

11    10.8 

-  6  26.0 

-0  9808 

03289 

0.1370 

■27 

B.  A.  C.  7774 

64 

0.67 

9.1 

9  36.3 

23  12  1 

+  5  13.9 

-0.6306 

03961 

0.1483 

67   Aqunrii 

64 

0.74 

7* 

7  33.5 

24  19  55.5 

-  5  26.8 

-0.7814 

03938 

0.1584 

-11 

-'■'" 

A  Aqunrii 

4 

+0.66 

+  73 

-  B  11. 1 

17  495 

-  0  41.7 

+0.6926 

03934 

+0.1614 

+81 

,  3 

78  Aquarii 

64 

0.67 

7.4 

7  48.4 

18  50.7 

+  0  18.0 

+0.4427 

03932 

0  1620 

61   Aquarii 

64 

0.64 

7.1 

7  40.3 

22  24.9 

+  3  45.9 

+  n  t73." 

0.1642 

4-3 

♦15; 

82  Aquarii 

64 

0.63 

6.9 

7   II. 1 

23     15 

+  4  21.2 

+0.4367 

0.5831 

0.1644 

+61 

0  Aquarii 

0.57 

6.3 

6  39.7 

98    5  11. 1 

+  10  20.3 

+ii  r-833 

03231 

0.1677 

.-1 

4i.-. 

96  Aquarii 

04 

+0.55 

+  53 

-  5  443 

7  50.1 

-11     5  4 

+0.3841 

0.5931 

+0.1600 

+53 

-)7 

B.  A.  C. 8184 

e 

0.40 

5.3 

5    9.2 

13    8.5 

-  5  56  2 

+0.5750 

0.5232 

0.1711 

+73 

-  3 

20  Piscium 

54 

Ml 

4.) 

3  23  6 

22  45.7 

+  3  24  1 

+0.3117 

0.5842 

0.1748 

-1- 

24  Piscium 

6 

0.39 

4.1 

3  47.2 

97    1   21.5 

+  5  55.4 

+  1.1965 

0.52(4 

0.1754 

+  -: 

+  |ii 

10  Ceti 

6 

0.86 

1.7 

-  0  403 

18  47.8 

-  1     9.2 

+0.8970 

03979 

0.1786 

+■.1" 

+16 

B.A.C  237 

64 

+0.17 

+  0.0 

+  2  46.0 

9S    7  22.9 

+11     3.4 

-0.581 1 

0.5322 

+0.1787 

+  ;t 

-74  ' 

77  Piscium 

6 

0.13 

-  13 

4  18.1 

14  41.4 

-  5  51.4 

-0.1I2H 1 

0.5345 

0  1778 

-  8lj 

u  Piscium 

5 

+O.05 

2.5 

5  33.3 

98    2  46.4 

+  5  51.3 

-0.1371 

0.5398 

0.1747 

+  27 

-42 

64  Csli 

54 

-0.09 

4.7 

6    2.1 

22  40.7 

+  1     7.8 

+0.6151 

0.5502 

0.1640 

P  CBli 

0.09 

4.8 

8  18.6 

23  26.9 

+  1  52.5 

+0.4401 

0.5507 

0.1643 

+  61 

-  8, 

1     i  Arielii 

5 

-0.11 

-  5.6 

+10    5.5 

30    4  59.5 

+  7  14.2 

-0.5286 

0.5539 

+0.1606 

+  * 

■  i;t; 

B.A.C.  755 

04 

0.19 

10    3.0 

5  54.0 

+  8    6.9 

-11.341)6 

0.5542 

0.1 600 

446 

-52 

,  85  Ceti 

0.16 

6.9 

10  15.2 

13  11.6 

-  8  50.0 

+0..>n2 

0.5588 

11.  i  538 

+7li 

♦  l| 

38  Arieli* 

6 

0.16 

6.6 

II  57.9 

14  17.9 

-  7  45.9 

-1.0361 

03594 

0.1520 

-97 

-78 

La  lands  5725 

6 

0.91 

7JJ 

12  45.0 

31     0      1.9 

+  1  38.2 

-0.4102 

03653 

0.1432 

+  12 

-55 

/  Tauri 

4 

-0.27 

-  7.8 

+12  32.6 

10  54.4 

-11  52.0 

+1.2891 

11.5724 

+0.13(13 

+00 

+64  1 

JUNE. 

46  Tauri 

6 

-0.31 

-  9.1 

+15    641 

I    6  10.5 

t  6  42.7 

+0.8796 

03839 

+0.1027 

+90 

+25 

y  Tauri 

4 

-0.31 

-  9.1 

+  15  21.0 

7  51.8 

♦  8  20.2 

+0.8072 

0.5853 

+0.0909 

+1MI 

+2. 

0'  Tauri 

0.31 

9.3 

17   16.3 

0     9.0 

+  II  34  5 

-1.0375 

0.5858 

0.1)080 

-73 

63  Tauri 

6 

0.32 

9.2 

16  30,4 

9  21.9 

+  il  47.0 

-0  -J3U-! 

03864 

0.0*0 

+22 

-38 

»  Tauri 

59      1131 

17  10.6 

!)  38.2 

+  10     2.7 

-08010 

0.5864 

0  006? 

-73 

6>  Tauri 

4        ft3U 

9.3 

IB  42.4 

II   325 

+  11  52.4 

+o.7;r,6 

0.5875 

9.0936 

+00 

+21 

6'  Tauri 

4     -11.33 

-  9.3 

+15  36.0 

11  34.6 

+11   54  8 

+0.8031 

03875 

+0.01)35 

+90 

+27 

o  Tauri 

I        033 

9.5 

16  16.6 
NEW 

MOON. 

-  9  11.3 

+0.4909 

0.5889 

.110883 

+i>- 

+  3 

96  Gem  in  arum 

64      0.28 

Ul.0 

17  45.2 

3  17  24.2 

-  8  90.4 

+0.9727 

0.6042 

-0.0141 

+90 

+  11 

W.vii.6B5 

6   1-O.I6 

-  9.4 

+  17  196 

4  12  55.3 

+  10  24.5 

+07308 

0.6030 

-5.0545 

■  00 

■'.il 

/  Gemmorum 

6   1-0.15 

-  9.3 

+  17  55.0 

15  57.3 

-10  40.7 

-0.11502 

0.6093 

-0.0607 

+32 

-M 
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JUNE. 


Thi  Stak's 


Kama. 


g  Geminornm 
3  Cancri 
5  Cancri 
Q  Cancri 
d:  Cancri 

54  Cancri 
o1  Cancri 
o*  Cuncri 
k{  Cancri 
tt*  Cancri 

18  Leonis 
A  Leonis 

44  Leonis 

45  Leonis 
p  Leonis 

49  Leonis 
37  Sextantis 
56  Leonis 

e  Leonis 

X  Leonis 

a  Leonis 
Mars 
89  Leonis 

Jupiter 
10  Virginis 

13  Virginis 

ij  Virginis 

Uranus 


3$ 

k 

46 

48 

e 

65 


V 
V 

V 
V 
V 
V 
V 


66  V 

J'V 

80 


88 

94 
95 


rginis 
rginis 

rginis 
rginis 
rginis 
rginis 
rginis 


irginis 
i  rginis 
irginis 

Virginis 

V.  °.   . 
irginis 

B.A.C.4647muZt 


V 
V 

K    V 

18  L 

V  L 
49  L 


rginis 
rginis 
rginis 
bras 

bras 
bras 
brie 
br« 
bras 


^  Ophiuchi 

24  Scorpii 

29  Ophiuchi 
B.  AC.  6294 
Lalande  35497 

B.  AC.  6536 
d  Sagittarii 


Ked'na  from 

Mag. 
5 

1888.0. 

Aa 

46 

-0*13 

-  #0 

6 

0.08 

9.0 

6 

0.08 

9.2 

44 

-0.04 

8.7 

6 

0.00 

8.7 

6 

40.12 

-  8.5 

54 

0.14 

8.5 

6 

0.13 

8.4 

6 

0.19 

8.2 

6 

0.21 

8.2 

6 

40.38 

-  8.3 

44 

0.49 

8.3 

6 

0.58 

8.2 

6 

0.60 

7.8 

4 

0.62 

7.7 

6 

+064 

-  7.9 

6 

0.71 

8.4 

64 

0.77 

8.1 

5 

0.80 

8.1 

5 

0.81 

7.4 

4 

+0.91 

-  7.4 

6 

1.01 

7.9 

64 

1.22 

7.0 

6 

+1.30 

-  7.5 

4 

1.30 

7.4 

3 

1.42 

6.6 

6 

1.49 

6.4 

6 

+1.55 

-  6.4 

6 

1.57 

6.2 

64 

1.57 

6.1 

44 

1.62 

6.6 

6 

1.68 

5.7 

j 

6 

+1.69 

-  5.7 

64 

1.74 

5.8 

5 

1.75 

5.7 

6 

1.75 

5.3 

64 

1.84 

5.0 

64 

41.89 

-  5.0 

64 

1.95 

4.6 

6 

1.96 

4.7 

4 

2.00 

4.5 

6 

2.21 

2.3 

54 

42.20 

-  2.1 

6 

2.20 

1.9 

44 

2.41 

-  0.3 

6 

2.44 

4  0.1 

6 

2.49 

1.1 

44 

42.56 

4  3.2 

54 

2.60 

3.8 

64 

2.64 

5.0 

54 

2.59 

10.8 

64 

2.54 

12.4 

.  6 

4&52 

412.7 

5 

42.50 

412.9 1 

Apparent 
Declination 


+18  47.1 
17  37.0 

16  460 

17  59.3 
17  25.2 


♦15 
15 
16 
15 
15 


46.3 
45.5 
1.0 
27.2 
24.7 


+12  20.1 
10  33.3 

9  21.7 
10  20.5 

9  53.5 

4  9  14.3 
6  58.3 
6  47.6 

6  42.8 

7  57.0 


46 

4 

3 

2 

4  2 

-  0 
0 
0 
0 
2 

-  3 
2 
3 
4 
4 

-  4 

5 
5 
4 
6 

-  7 

8 

8 

9 

II 


39.1 
58.3 
41.5 
38.6 
32.2 

9.3 

2.1 

45.7 

49.6 

56.1 

12.0 
45.4 
3.1 
55.9 
19.8 

34.2 
52.9 
40.2 
49.0 
12.6 

30.0 
21.0 
46.3 
44.7 
26.0 


-10  57.0 
10  41.2 

14  24.5 

15  185 

16  11.8 

-16  21.8 

17  31.2 

18  43.0 

18  28.6 

19  24.4 

-1ST  27.9 
-19    9.1 


At  Conjunction  in  R.  A. 


Washington 
Mean  Tim©. 


d 

4 

ff 


h 

18 

0 

0 

5 

10 

20 

23 

23 

5 

6 


m 
35.1 

26.8 

44.8 

0.7 

30.8 

46.0 
18.4 
26.4 
32.2 
43.7 


19  47.9 

7  4  58.0 

12  26.3 

13  28.1 

15  42.7 

16  41.2 
21  31.7 

8  1  53.7 

3  58.8 
5  52.7 

13  2.5 
16  7.9 
18  59.0 

4  21.8 
10  57.6 


9 


15    3.4 

15  37.5 

15  42.9 

10    1  37.2 

6  53.6 


11 


9 
10 
11 
14 

20 

21 
0 
0 
2 

8 

II 
16 
16 
19 
19  14 


51.6 
17.7 
49.0 
35.4 
45.5 

19.1 
1.6 
44.7 
23.1 
16.4 

20.8 
32.8 
44.6 
34.1 
35.6 


15  41.4 

16  40.3 
IS    9  18.1 

13  10.2 
20  33.2 


14 

Iff 
16 
17 


10 
15 

0 
16 

7 


26.2 
7.2 
14.a 
50.8 
23.7 


Hour  Angle 


4 
4 


4 
4 


h 

8 

2 

2 

1 

7 

6 
4 
4 

I 


m 

9.1 
31.2 
13.8 
52.1 

9.4 

59.0 
32.4 
24.7 
27.2 


2  36.0 


-  8  49.0 
4  0  1.0 
4  7  13.1 
4  8  12.8 
+10  22.5 


+11 

-  8 

-  3 

-  1 
+  0 

46 

4  9 

-11 

-  2 
44 


4 
4 
4 


8 
8 
8 
5 
0 


4  2 

4  2 

4  4 

4  6 

-11 


18.9 

0.9 

48.0 

47.4 

2.6 

57.4 
56.4 
18.3 
14.8 
7.4 

5.0 
37.9 
43.1 
42.5 
36.7 

15.4 
40.5 
8.8 
49.6 
12.5 


-10  40.1 

-  8    3.1 

-  7  21-4 

-  5  46.3 

-  0    4.8 


42 

4  7 
4  8 


53.5 

55.1 

6.5 


+10  50.4 
4  5  13.6 


46 
47 
-  0 
4  3 

410 


17.2 
14.1 
41.8 
2.4 
10.3 


9  49.0 
14  11.1 


-  0  25.1 
4  4  63 
-II  5.2 
4  4  8.3 

-  5  47.9 

-  3  27.4 

-  0  46.0 


-1.0735 
-0.3243 
40.5049 
-1.0715 
-1.0046 

-0.4349 
-0.7176 
-0.9936 
-1.1817 
-1.2924 

-0.0235 
40.3595 
40.3499 
-0.8128 
-0.7357 

-0.2408 
41.2173 
40.6328 
40.3427 
-1.2517 

-1.2391 
-0.1035 
40.6696 
-0.0238 
-1.1649 

40.8119 
40.5784 
+1 .3050 
-0.5013 
40.6683 

40.3842 
-0.1527 
-0.1339 
41.2885 
-0.4666 

-0.3203 
40.5430 
40.1931 
40.9849 
-0.5289 

-0.2094 
40.1977 
40.6033 
41.1400 
-0.1136 

-0.7829 
-1 .2050 
40.4344 
40.9072 
40.9835 

-05167 
40.6172 
41.2207 
-0.3457 

40.8874 

41.0226 
40.8364 


0.6019 
0.6003 
0.6003 
0.5991 
0.5969 

0.5935 
0.5921 
0.5921 
0.5898 
0.5891 

0.5832 
0.5792 
0.5758 
0.5754 
0.5744 

0.5741 
0.5720 
0.5706 
0.5698 
0.5688 

0.5666 

0.5507 

0.5647 

0.! 

0. 

0.5603 
0.5601 
0.5603 
0.5586 
0.5580 

0.5577 
0.5577 
0.5576 
0.5574 
0.5574 

0.5574 
0.5573 
0.5573 
0.5573 
0.5573 

0.5577 
0.5580 
0.5580 
0.5581 
0.5603 

0.5604 
0.5608 
0.5625 
0.5631 
0.5636 

0.5652 
0.5652 
0.5655 
0.5613 
0.5578 

0.5572 
0.5562 


-0.0664 
0.0781 
0.0784 
0.0863 
0.0970 

-0.1146 
0.1183 
0.1191 
0.1285 
0.1302 

-0.1481 
0.1587 
0.1666 
0.1675 
0.1694 

-0.1703 
0.1742 
0.1772 
0.1786 
0.1799 

-0.1837 
0.1772 
0.1862 
0.1879 
0.1897 

-0.1900 
0.1900 
0.1900 
0.1891 
0.1879 

-0.1870 
0.1870 
0.1864 
0.1854 
0.1827 

-0.1826 
0.1812 
0.1807 
0.1796 
0.1763 

-0.1743 
0.1699 
0.1699 
0.1675 
0.1490 

-0.1478 
0.1468 
0.1265 
0.1212 
0.1102 

-0.0892 

0.0822 

-0.0675 

40.0029 

0.0278 

40.0287 
40.0383 


Limiting 
Parallels. 


N. 


o 
-32 

417 

+69 

-32 

-26 

4ll 

-  6 
-25 
-42 
-62 

434 
457 
+56 
-II 

-  6 

+22 

490 
480 
456 

-48 

-46 

428 
484 
+34 
-37 

+90 
474 
489 
4  7 
483 

458 
426 
427 
485 
4  9 

417 
470 
445 
-23 
4  5 

445 
444 
473 
482 
424 

-14 
-47 
455 
475 
474 

+12 
+64 
+72 

-  3 
+71 

+71 
471 


S. 


o 

-72 
-42 
+  5 
-72 
-73' 

-53 
-75 
-74 
-75 
-75 

-31 
-11 
-13 

-81 
-79 

-46 
+45 
4  2 
-15 

-82 

-84 
-39 
4  3 
-37 

-88 

411 

-  3 
453 

-68 
4  2 

-14 
-44 
-43 
452 
-65 

-54 

-  5 
-24 

-90 
-70 

-23 
-24 

-  2 
+35 
-42 

-90 
-90 
-II 
+18 
+24 

-48 
0 
+50 
-57 
+18 

+28 
+14) 
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ELEMENTS  FOR  THE  PREDICTION  OF  OCCULTATIONS. 

JUNE. 

R.  •»» 

AT  CoKJimcno*  ci  R.  A. 

raraidi1 

Nimu. 

Mag. 

Bed's 

_a.'_ 

A  i  mar-eat 

D.-.-lii]jKi..ii. 

Kse 

■v* 

r 

i' 

y" 

N. 

* 

,,'  Sagillnrii 

4 

+2*48 

+1^0 

-18°    3.6 

17  16     5  9 

h    m 

+  2  37.0 

-02844 

0.0656   +0.0414 

+  4 

-.:,:! 

n>Su!lUt!i 

64      2.48 

13.0 

18  31.0 

16    9.8 

+  2  40.8 

+0.2206  0.5554  ,   0.0414 

+33   -38 

11.  A.C.6707 

(ii    tut 

13.7 

19    6.0 

23    0.5 

+  9  18.0 

+  1.IBII6    0.5532      0.0524 

.71  445 

0.A.CO7ID 

6       2.44 

13.7 

18  28.0 

23  1H.1) 

+  9  35.9 

+0.5224    0.5530      0.0528 

+54    -  5 

B.A.C.TO63 

(ii     2.20 

14.8 

15  26.0 

It    1   18.7 

+10  45.5 

-0.9502  i  0.5431) 

OJtOH 

-SI  Un 

fl  Cnprinorni 

(ii    +  2  19 

flSJB 

-10  32.3 

4  20.5 

-10  18.4 

-0,5517  |  0.5427 

+0.0045 

-5 '-73 

Bj     22o 

15.0 

15  21.1 

5  17.3 

-  0  23.4 

-0.6696  i  0.5424 

iW.Kvf 

-i2i-rt 

Lnfande  406)8 

(i  '  2.0a 

15.8 

14  05.2 

14  53.1 

-  0    5.5 

-0,1677  10.5388 

0.I07!» 

+17    -45 

(.4     2.07 

15.0 

13  58.4 

16    64 

+  1      55 

-l.OBI7lo.5386 

0.1092 

-39  |  -00 

IB  Aquarti 

5i 

1.96 

15.0 

13  2I.H 

*■    3  38.1 

-11  43.0 

-0.4151  .0.5341 

0.1226 

+  5   -62, 

?  Capriwmi 

14 

♦1.85 

+14.B 

-II  53.3 

15      1.2 

-  0  41.4 

-9.5889  1  0.5304 

+0.1341 

-  :l 

-» 

b.  a  c.7620 

61 

14.4 

10  50.7 

18  39.2 

+  2  50.1 

-1.2520   0.5290 

0.1376 

-54 

-!HJ 

It.  A.  C.  7774 

61 

13.9 

O  36.3 

21     b  40.5 

-  9  30.1 

-0.9084  |  0.5260 

0,1479 

-21 

-on 

67  Aquarii 

61 

1.57 

12.8 

7  334 

20  26.1 

+  3  51.4 

-1.0735   0.5229 

0.1579 

-38 

-!ni 

X   Aqunrii 

4 

150 

12* 

a  n  o 

22     1   21.1 

+  8  37.9 

+0.4037   05224 

0.1606 

+58 

-ia 

78  Aqnarii 

■64 

+1.411 

♦la* 

-  7  48.4 

2  22.9 

+  9  37.8 

+0.1548 

05219 

+0.1615 

+42 

81    Aquarii 

84 

184 

7  40.2 

5  58.4 

-10  52.9 

to  :,-:,!> 

05216 

0.1634 

+72 

-"a 

■  82  Aquarii 

6i 

1.47 

12.2 

7  11.0 

6  34  8 

-10  175 

+0.1473 

0.52 15 

0.1638 

+42 

-STI 

4 

1.41 

11.7 

6  30.4 

12  47.3 

-  4   15.8 

+0,i!i4J 

il  5208 

0.1673 

tM 

96  Aqnarii 

N 

1.30 

ii  a 

0  44.7 

15  27.5 

-  1  40.2 

+0.0331 

05207 

0.1683 

,:«-, 

-33 

B.A.C.ttMH 

fi 

+1.33 

+10.8 

-  5    9.1 

20  48.7 

+  3  317 

+0.2848 

05206 

+0.1705 

+51 

-IB 

30  I'iacium 

61 

1.25 

9.6 

3  23.5 

23    6  32  1 

-11     1.8 

+0.O220    0.5207 

0.1739 

+36 

H  Pirsciiiin 

6 

US 

9.6 

3  47.1 

9     07 

-  8  28.8 

+0.9101   0.52U9 

0.1745 

+87 

10  C«li 

ii  A.r.a:t7 

6 

1.06 

T.0 

-  0  40.7 

2  1    2  50  4 

+  8  41.2 

+0.6226  1  0.5835 

0.1777 

4 

0.96 

4* 

+  2  46  1 

15  38.0 

-  2  53.8 

-0.8562  0.5264 

0.1778 

-11 

-88 

77  Piseium 

6 

+0.91 

+.3.7 

+  4   18.2 

23    4  1 

+  4  10.1 

-1.2001    0,5288 

+0.1768 

-41 

-86 

/  Piseium 

5 

0*3 

3.7 

3     1.0 

28    5  10.4 

+10  14.4 

+1.2679   0.5309 

0.1757 

+9u 

■     i  I'iacium 

5 

0.80 

9.3 

6  33.3 

II  223 

-  7  45.0 

-0,3855  , 0.5337 

0.173!! 

+14 

-5- 

v  Piirium 

41 

0.73 

+■  2.1 

4  54.7 

17    0.7 

-  2  17.0 

+  1.2803   0,5363 

0.1 720 

+!'..l 

+53 

64  Ceti 

64 

0.63 

-  0  J 

8  2.a 

26    7  38.5 

+  11  53.5 

+0.4024  i  05442 

0.1645 

+60 

-11' 

fCeli 

4 

+0.62 

-  05 

+  8  18.7 

B  25.6 

-11  21.0 

+0.2375   05446 

+0.1641 

+49 

JO 

f  Ar.a.i* 

5 

059 

1.4 

10    5.6 

14     3.9 

-  5  53.4 

-0.7382  ,  05478 

0.1606 

-  6 

-W 

B.  AC. 755 

64 

055 

10    3.1 

14  59 .4 

-  4  5!).B 

-0.5455   0.5486 

0.1596 

+  5 

•43 

85  Culi 

6 

0.51 

its 

10  15.3 

22  24.1 

+  2  104 

+0.4042  '  0.5534 

0.1533 

+60 

38  Arielih 

5 

052 

2.8 

11  58.0 

23  31.6 

+  3  15.7 

-1 .2272  |  0.5541 

0.1530 

-46 

-TO 

p  Celi 

4 

+4M9 

-  2.1 

+  9  38.0 

23  324 

+  3  16.5 

+12323   0.5541 

+0.1530 

+90 

♦SO 

Uland*  5725 

6 

0.45 

34) 

13  45.0 

27    !)  24  2 

-11   11.4 

-0.5793   0.6607 

0.1434 

+  3 

-a 

/  Tauri 

4 

0.35 

4.8 

12  32.6 

20  24.7 

-  0  33.6 

+1.1503   0.5685 

0.1311 

.!"! 

♦J:! 

48  Tr.uri 

G 

0.1B 

6* 

15    6.9 

28  15  49.9 

-  5  50.0 

+0.7805   0.5818 

0.1045 

+90 

+18" 

)■  Tauri 

4 

0.19 

63 

15  21.1 

17  31.7 

-  4  11.0 

+0,7112   0.5832 

0.1015 

-.:»> 

+14 ; 

*  Tauri 

*    +o.m 

-  7 J 

+17  16.4 

IB  49.1 

-  2  57.4 

-1.1295   0.5840 

+0.0996 

-37 

-73 

6:1  Tnuri 

b*       0.18 

7.a 

16  305 

19    2  2 

-  a  44.7   -0.3229   0.564O 

O.0!  IK. 

+  17 

-u 

A'  Tauri 

51     0.IO 

7.3 

17   10.7 

13  18.6 

-  2  28.0    -0.9822    0.5H4 1 

0.09!' 1 

-34 

-73 

70  Tauri 

b        0.17 

7.1 

18  40.7 

10  58,7 

-  1  50.3  ' +0.6216   0.5845 

0.0978 

+8l 

+10 

7L   Tauri 

6       0.16 

7.1 

15  21.5 

20  17.3     -  1  32.4  :  +0.0781    0.5845 

0.0974 

+90 

+33i 

75  Tauri 

6     +0.18 

-  7.7 

+16    63 

21     9.51  -  0  42.1  '  +0.3003   0.5853 

+0.0961 

+54 

-  a 

ti<  Tauri 

4       DIG 

7.S 

15  42.5 

21   13.01  -  0  38.8'+0.7098   0.5853 

0.0959 

+90 

+I51 

fl'  Tauri 

4       0.1(i 

7.2 

15  37.0 

21   15-31  -  0  36.6   +0.8070   0.5853 

0.0959 

4.1  M.I 

+SI 

BO  Tauri 

6       0.15 

7.1 

IS  23.2 

21   529[  -  0     0.3.+1.10I8    0.5859 

0.0946 

+  SNI 

+4-1 

11.  AC.  1331 

5      o.iu 

73 

15  56.7 

22    2-6[  +  0    9.1  ,+0-5488   0.5861 

0.0945 

+73 

+  0 

HI   Tauri 

6     +0.15 

-  7.1 

+  15  26.6 

22    5.3  [  +  0  ll.7|+I.U624   0.5861 

+0.0945 

♦90 

«4fl 

BS  Tauri 

84     0  14 

7.3 

15  36.3 

22  35.61  +  0  40.81+0.9445   0.5867 

0.0932 

+31 

,     a  Tauri 

1        0.14 

75 

16  16.7 

39    0  16.4  1  +  2  17.9  |  +0.4105    0.5873 

0.0910 

463 

-    1 

1     c1  Tauri 

5       0.12 

7.4 

15  34.4 

1   37.8 

+  3  36.3+1.2505   0.5887 

0.0681 

♦!» 

+bl 

1     rr*  Tauri 

5       0.19 

7.4 

15  41.4 

1  405 

+  3  38.8   +1.1350    05887 

0.0831 

4»0 

,47 

11.  A.  C.  1526 

5     +0.08 

-  8.0 

+16  58.4 

9    6.5 

+10  48.0   +0.4321    0.5931 

+0.0751 

+63 

+   . 

r™ 

5     *0.07 

-8.3 

+  18  29.4 
NEW 

)3    8J1 
MOON, 

-  9  1B.B  -0.8216   05954 

+O.0676  -13 

.72 
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ELEMENTS  FOR  THE  PREDICTION  OF  OCCULTATIONS. 


JULY. 


The  Star's 


At  Conjuhctiok  in  R.  A. 


Limiting 
Parallels. 


Name. 


C1  Cancri 

d*  Cancri 

54  Cancri 

ol  Cancri 

o9  Can<?ri 

jr'  Cancri 

n1  Cancri 

18  Leon  is 

v  Leonia 

A  Leonis 


44 

45 

P 
49 

56 

c 

X 

a 

89 


10 
13 

y 

38 

k 

46 

48 
65 
66 


Leonis 
Leonis 
Leonis 
Leonis 
Leonia 

Leonia 
Leonis 
Leonia 
Leonia 
Jupiter 


V 
V 
V 
V 
V 

V 
V 
V 
V 
V 


/•  V 

i»V 

80  V 

88  V 

B 


V 
V 


94 

93 
£>L 
£»L 

18  L 


y 

v 

48 
4!) 


rginia 
rginis 
rginia 
rginia 
rginia 

rginia 
rginia 
rginis 
rginia 
rginis 

rginis 
rginia 
rginia 
rginia 
A.C.4647mu& 

rginia 

rginis 

brie 

bras 

bras 


Libra 
Librae 
Libra?. 
Libra? 
Ophiuchi 

24  Scorpii 

B.  A  C.6294 
Lalande  35497 
B.  AC.  6536 
d  Sagittarii 

pl  Sagittarii 

p*  Sagittarii 
B.  A. C. 6707 
B.A.C.67I0 
B.A.C.7063 

rl  Capricorni 
t*  Capricorni 


Red'ns  from 

Mag. 

1886.0. 

Aa 

A* 

44 

-0*06 

-  8.3 

6 

-0.04 

8.1 

6 

^0.01 

7.7 

54 

0.03 

7.7 

6 

0.03 

7.6 

6 

+0.08 

-  7.3 

6 

0.09 

7.2 

6 

0.18 

7.1 

5 

0.22 

6.7 

44 

0.27 

6.9 

6 

+0.35 

-  6.6 

6 

0.37 

6.4 

4 

0.38 

6.3 

6 

0.41 

6.4 

64 

0.51 

6.5 

5 

+0.53 

-  6.3 

5 

0.54 

5.7 

4 

0.62 

5.6 

6 

0.72 

6.0 

64 

+0.92 

-  5.1 

6 

1.01 

5.6 

4 

1.01 

5.5 

3 

1.15 

4.8 

6 

1.21 

4.6 

6 

+1.27 

-  4.7 

6 

1.26 

4.5 

64 

1.29 

4.4 

6 

1.42 

3.9 

6 

1.43 

3.9 

64 

+1.48 

-  4.1 

5 

1.49 

3.9 

6 

1.50 

3.4 

64 

1.60 

3.2 

64 

1.65 

3.2 

64 

+172 

-  2.9 

6 

1.73 

3.0 

6 

2.04 

1.2 

54 

2.05 

0.9 

6 

2.06 

-  0.7 

44 

+2.28 

+  0.8 

6 

2.35 

0.9 

54 

2.39 

2.2 

6 

2.44 

1.6 

44 

2.55 

3.8 

54 

+2.61 

+  4.4 

54 

2.87 

11.4 

64 

2.89 

13.2 

6 

2.90 

13.5 

5 

2.89 

13.9 

4 

+2.88 

+14.1 

64 

2.88 

14.1 

64 

2.88 

14.9 

6 

2.87 

14.9 

64 

2.75 

17.1 

64 

+2.75 

+17.3 

54 

+2.74 

+17.4 

Apparent 
Declination 


Washington 
Mean  Time. 


+17 
17 
15 
15 
16 

+15 
15 
12 
12 
10 


59.3 
252 
46.3 
45.5 
1.0 

27.2 
24.7 
20.1 
59.3 
33.3 


d 
9 


+  9  21.7 

10  20.5 

9  53.5 

9  14.3 

6  47.6 

+  6  42.8 

7  57.0 
6  39.1 
3  41.5 

1  360 

+  2  32.2 

-  0    9.3 

0    2.1 

0  49.6 

2  561 


•  3 
2 
3 
4 
4 

•  5 
5 
4 
6 

7 

-  8 

8 

II 

10 

10 


12.0 
45.4 
3.1 
19.8 
34.2 

52.9 
40.2 
49.0 
162 
30.0 

20.9 
463 
26.0 
57.0 
41.2 


14  24.5 

15  18.5 
13  57.0 

16  11.8 
16  21.8 


-17 
18 
19 
19 
19 

•18 
18 
19 
18 
15 


31.2 
286 
24.4 

27.9 
9.1 

3.5 

31.0 

6.0 

289 
25.9 


h 

13 

18 

4 

7 

7 

13 

14 

3 

7 

11 


m 
24.2 

44.9 

41.4 

9.2 

17.0 

11.4 
20.7 
0.2 
51.5 
53.4 


19  8.4 

20  8.4 

22  19.3 

23  16.1 
ff    8  13.3 

10  15.2 

12  6.1 
19    5.3 

6    0  53.7 

13  55.7 


8 


9 


16 
20 
21 
7 
12 

15 

15 

17 

2 

2 

5 

6 

7 

13 

16 

21 
22 
20 
21 
22 


34.2 

36.0 

9.9 

1.9 

15.2 

11.7 

37.5 

8.3 

1.9 

35.2 

17.3 
0.4 
38.6 
31.6 
36.1 

48.9 
0.2 
0.0 
6.4 
5.9 


10  14  54.6 
18  49.7 

11  I  20.1 
2  18.6 

16  23.1 

21     8.0 

13  23  27.7 

14  14  7.4 
16  33.5 
20  57.2 


Iff 


16 


15  32.2 
15  21.0 


22 
22 

5 
6 

8 

11 
12 


52.5 
56.4 
48.9 
7.5 
10.1 

11.9 
8.6 


Hour  Angle 
H 


h  m 
-11  56.7 
-  6  48.8 
+  2  44.1 
+  5  6.1 
+  5  13.6 

+10  54.1 
-II  59.2 
+  0  10.9 
+  4  51.2 

+  8  44.0 


+ 
+ 


8 
7 
5 
4 
4 

6 

8 

-  9 

-  3 

+  8 

+11 

-  8 

-  8 
+  I 
+  6 


17.2 
19.3 
13.3 
18.6 
19.0 

16.5 

3.4 

12.4 

36.2 

58.4 

31.5 
35.0 
2.3 
29.5 
32.2 


+  9  22.7 
+  9  47.6 
+11  15.4 

-  4    8.8 

-  3  366 


+ 
+ 
+ 


1 

0 
I 

6 
9 


0.0 
18.4 
16.6 
57.8 
56.2 


-  9    15 

-  8  50.5 
-11  34.7 
-10  30.5 

-  9  33.0 


+  6 
+10 

-  7 

-  6 
+  7 

+11 
-11 
+  2 
+  5 
+  9 

+11 
+11 

-  6 

-  5 
-4 

-  I 

-  0 


42.0 
29.2 
13.3 
16.9 
19.2 

54.6 
27.2 
43.3 
4.6 
19.6 

11.1 
14.9 
6.0 
48.1 
35.5 

39.4 
44.5 


-0.9356 
-0.8580 
-0.2755 
-0.5511 
-0.8216 

-0.9954 
-1.1043 
+0.1687 
-1.2184 
+0.5616 

+0.561 1 
-0.5830 
-0.5069 
-0.0183 
+0.8553 

+0.5706 
-1 .0032 
-0.9858 
+0.9057 
+0.5503 

-0.9051 
+1.0556 
+0.8260 
-0.2516 
+0.9135 

+0.6317 
+0.0956 
+0.1145 
-0.2230 
-0.0789 

+0.7802 
+0.4314 
-0.7447 
-0.2950 
+0.4388 

+0.4208 
+0.8281 
+0.0840 
-0.5901 
-1.0125 

+0.6714 
+1.0730 
-1.1311 
+1.1387 
-0.0927 

+0.7343 
-0.3290 
+0.8814 
+1.0110 
+0.8134 

-0.3127 
+0.1939 
+1.1450 
+0.4801 
-1.0442 

-0.6524 
-0.7704 


0.6083 
0.6067 
0.6031 
0.6023 
0.6023 

0.5998 
0.5992 
0.5931 
0.5907 
0.5887 

0.5849 
0.5847 
0.5835 
0.5830 
0.5786 

0.5776 
0.5769 
0.5736 
0.5711 
0.5620 

0.5651 
0.5639 
0.5639 
0.5612 
0.5600 

0.5594 
0.5591 
0.5591 
0.5577 
0.5576 

0.5574 
0.5572 
0.5572 
0.5567 
0.5563 

0.5560 
0.5562 
0.5564 
0.5567 
0.5567 

0.5581 
0.5583 
0.5589 
0.5591 
0.5600 

0.5605 
0.5587 
0.5565 
0.5555 
0.5549 

0.5544 
0.5544 
0.5528 
0.5528 
0.5448 

0.5437 
0.5433 


y' 


N. 


-0.0860 
0.0962 
0.1147 
0.1186 
0.1188 

-0.1287 
0.1304 
0.1492 
0.1555 
0.1600 

-0.1677 
0.1687 
0.1708 
0.1717 
0.1789 

-0.1803 
0.1815 
0.1853 
0.1879 
0.1889 

-0.1912 
0.1913 
0.1912 
0.1902 
0.1890 

-0.1880 
0.1879 
0.1876 
0.1836 
0.1831 

-0.1820 
0.1813 
0.1805 
0.1766 
0.1745 

-0.1706 
0.1705 
0.1496 
0.1485 
0.1473 

-0.1269 
0.1216 
0.1131 
0.1115 
0.0901 

-0.0833 

+0.0011 

0.0252 

0.0296 

0.0364 

+0.0395 
0.0397 
0.0506 
0.051 1 
0.0890 

+0.0932 
+0.0944 


-21 
-15 
+  19 
+  4 
-12 

-24 

-34 
+45 
-45 
+73 

+73 
+  $ 
+  7 
+34 

+90 

+74 
-24 
-22 
+90 
+72 

-17 

+90 
+90 
+21 

+87 

+79 
+40 
+41 
+22 
+30 

+84 
+61 

-  7 
+17 
+61 

+59 
+82 
+35 

-  2 
-29 

+68 
+75 
-43 
+74 
+19 

+72 

-  3 
+71 
+71 
+71 

+  2 

+30 
+71 
+50 
-38 

-II 
-18 


8. 


o 

-72 
-73 
-42 
-62 
-74 

-75 
-75 
-20 
-77 
0 

-  I 
-70 
-64 
-33 
+15 

-  2 

-82 
-84 
+17 

-  5 

-88 
+27 
+12 
-50 
+17 

0 
-30 
-29 

-48 
-40 

+  9 
-II 
-90 
-53 
-II 

-12 
+12 
-30 
-76 

-90 

-  I 
+31 

-90 
+37 
-40 

+  7 
-56 
+17 
+28 
+13 

-55 
-24 
+41 

-  8 
-90 

-85 
-90 


^^■pi 
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ELEMENTS  FOR  THE  PREDICTION  OF  OCCULTATIONS. 

1 

JULY. 

The  Stab's 

At  Conjunction  nr  R.  A. 

Parallels.  | 

Name. 

i 

Ma*. 
6 

Red'ns  from 
1886.0. 

Apparent 
Declination 

Washington 
Mean  Time. 

Hoar  Angle 

F 

x' 

y> 

N. 

i 

S. 

Aa 

A* 

i         Lalande  40522 

+2*67 

+17.7 

O         / 

-14  55.1 

d     h    m 
16  21   44.0 

h    m 
+  8  33.0 

-0.2824 

0.5400 

+0.1067 

o 

+11 

0 

1-52 

i     9  Aquarii 

64 

2.66 

17.7 

13  58.3 

22  57.2 

+  9  43.9 

-1J20I4 

0.5395 

0.1081 

-51  1-90 

|  18  Aquarii 

5* 

2  59 

18.1 

13  21.7 

17  10  28.9 

-  3    5.6 

-0.5526 

0.5357 

01216 

-  2 

-73 

X  Capricorni 

54 

2.51 

18.1 

11  53.2 

21  49.!) 

+  7  54.8 

-0.7437 

0.5320 

0  1332 

-12 

-90 

«•  Aquarii 

54 

2.41 

18.1 

12    7.2 

IS  10  12.0 

-  4     5.2 

+1.2306 

0.5282 

0.1441 

+78 

+46 

1         B.  A.  C. 7774 

64 

42.40 

+17.7 

-  9  36.2 

13  27.9 

-  0  55.0 

-1.0879 

0.5270 

+0.1471 

-34 

-90  \ 

67  Aquarii 

64 

2.30 

17.2 

7  33.3 

19    3  13.3 

-11  33.8 

-1.2691 

0.5242 

0.1569 

-53 i -90 

• 

a  Aquarii 

4 

2.25 

17.1 

8  10.9 

8    8.6 

-  6  47.1 

+0.2071 

0.5231 

0.1600 

+45  1  -23  i 

78  Aquarii 

64 

2.24 

17.0 

7  48.3 

9  10.4 

-  5  47.2 

-0.0462 

0.5229 

0.1605 

+30|-38i 

81   Aquarii 

64 

2.23 

16.9 

7  40.1 

12  46.3 

-  2  17.5 

+0.3845 

0.5219 

0.1627 

♦57 

-|4 

82  Aquarii 

64 

+2.22 

+16.7 

-  7  10.9 

13  22.9 

-  1   42.0 

-0.0536 

0.5219 

+0.1628 

+30 

-38 

6  Aquarii 
96  Aquarii 

4 

2.18 

16.4 

6  39.5 

19  36.2 

+  4  20.6 

+0.3880 

0.5212 

0.1662 

+57 

-14 

54 

2.16 

16.2 

5  44.6 

22  17.2 

+  6  57.0 

-0.1791 

0.5208 

0.1673 

+24 

-45] 

B.A.C.  8184 

6 

2.12 

15.6 

5    9.0 

3©    3  39.5 

-11  50.0 

+0.0683 

0.5202 

0.1697 

+38 

-31 

20  Piscium 

54 

2.03 

14.5 

3  23.5 

13  263 

-  2  19.9 

-0.2008 

0.5200 

0.1730 

+23   -47 

24  Piscium 

6 

+2.01 

+14.5 

-  3  47.1 

16    5.1 

+  0  14.3 

+0.6923 

0.5199 

+0.1737 

+85J+  31 

B.A.C.5 

54 

1.93 

13.7 

2  51.3 

31    0  27.9 

+  8  22.6 

+1.1282 

0.5)99 

0.1755 

+871+34! 

1  10  Ceti 

6 

1.88 

12.3 

-  0  40.6 

9  56.2 

-  6  25.4 

-0.3941 

0.5206 

0.1765 

+60:-l3| 

B.A.C.237 

64 

1.78 

10.0 

+  2  462 

22  54.1 

+  6    9.9 

-1.0967 

0.5229 

0.1765 

-31    -88 

/  Piscium 

5 

1.66 

8.9 

3     1.0 

33  12  40.2 

-  4  28.2 

+1.0510 

0.5264 

0.1743 

+90  |+28' 

fi  Piscium 

5 

+1.63 

+  7.5 

+  5  33.4 

18  59.3 

+  1  39.7 

-0.6173 

0.5283 

+0.1724 

+  1 

-77- 

v  Piscium 

44 

1.57 

7.3 

4  54.8 

83    0  44.6 

+  7  14.7 

+1.0668 

0.5307 

0.1704 

+90 

+30 

64  Ceti 

54 

1.45 

4.6 

8    2.3 

15  42.4 

-  2  15.0 

+0.1881 

0.5373 

0.1630 

+46 

-22 

£«Ceti 

4 

1.45 

4.3 

8  18.8 

16  30.5 

-  I  28.3 

+0.0215 

0.5380 

0.1625 

+36 

-31 

f  Arietis 

5 

1.43 

3.2 

10    5.7 

22  17.1 

+  4    7.5 

-0.9585 

0.5405 

0.1591 

-21 

-80 

B.  AC.  755 

64 

+1.41 

+  3.1 

+10    3.2 

23  14.0 

+  5    2.6 

-0.7634 

0.5411 

+0.1584 

-  8 

-80 

85  Ceti 

6 

1.34 

2.2 

10  15.3 

84    6  50.0 

-11  J5.9 

+0.2025 

0.5454 

0.1525 

+47 

-20 

'     fi  Ceti 

4 

1.31 

2.2 

9  38.0 

8    0.1 

-10  28.0 

+1.0435 

0.5462 

0.1517 

+90 

♦31 

Lalande  5725 

6 

1.24 

+  0.2 

12  45.1 

18    7.1 

-  0  40.7 

-0.7778 

0.5522 

0.1427 

-  9 

-78 

/  Tauri 

4 

1.11 

-  1.1 

12  32.7 

85    5  34.9 

+10  14.5 

+0.9822 

0.5602 

0.1302 

+90 

+29 

1  48  Tauri 

6 

+0.93 

-  3.7 

+15    6.9 

8«    I  19.5 

+  5  27.7 

+0.6375 

0.5737 

+0.1045 

+83 

+10 

1     y  Tauri 

4 

0.91 

4.0 

15  21.1 

3    3.7 

+  7    8.1 

+0.5696 

0.5751 

0.1019 

+75 

+  6 

1  58  Tauri 

6 

0.90 

3.9 

14  49.2 

3  25.2 

+  7  28.8 

+1.1558 

0.5758 

0.1008 

+90 

+48 

1  63  Tauri 

6 

0.91 

4.4 

16  30.5 

4  36.3 

+  8  37.4 

-0.4724 

0.5765 

0.0991 

+  8 

-54 

|     (5*  Tauri 

54 

0.91 

4.6 

17  10.7 

4  53.0 

+  8  53.5 

-1.1376 

0.5767 

0.0990 

-38 

-73 

1  70  Tauri 

6 

+0.88 

-  4.3 

+15  40.7 

5  34.0 

+  9  33.1 

+0.4807 

0.5772 

+0.0977 

+67 

+  2 

71  Tauri 

6 

0.88 

4.3 

15  21.5 

5  53.1 

+  9  51.4 

+0.8424 

0.5773 

0.0973 

+90 

+23 

,  75  Tauri 

6 

0.91 

5.2 

16    6.2 

6  46.4 

+10  42.9 

+0.1584 

0.5781 

0.0959 

+44 

-16 

0i  Tauri 

4 

0.87 

4.5 

15  42.5 

6  50.0 

+10  46.3 

+0.5715 

0.5781 

0.0959 

+75 

+  7 

0»  Tauri 

4 

0.87 

4.5 

15  37.0 

6  52.4 

+10  48.6 

+0.6712 

0.5781 

0.0959 

+87 

+13 

80  Tauri 

6 

+0.87 

-  4.5 

+15  23.2 

7  30.7 

+11  25.5 

+0.9687 

0.5785 

+0.0946 

+90 

+32 

B.  AC.  1391 

5 

0.87 

4.6 

15  56.7 

7  40.7 

+11  35.1 

+0.4078 

0.5786 

0.0946 

+61 

-  2 

81  Tauri 

6 

0.86 

4.5 

15  26.6 

7  43.6 

+11  37.9 

+0.9305 

0.5786 

0.0944 

+90 

+29 

;  86  Tauri 

64 

0.86 

4.6 

15  36.3 

8  14.6 

-11  52.2 

+0.8117 

0.5786 

0.0939 

+90 

+22 

I    a  Tauri 

1 

0.85 

4.9 

16  16.7 

.9  57.7 

-10  12.8 

+0.2749 

0.5802 

0.0909 

+52 

-  9 

i    a1  Tauri 

5 

+0.82 

-  4.8 

+15  34.4 

11  20.9 

-  8  52.7 

+1.1241 

0.5808 

+0.0889 

+90 

+46 

1    o*  Tauri 

5 

0.82 

4.9 

15  41.4 

II  23.5 

-  8  50.2 

+1.0090 

0.5810 

0.0882 

+90 

+36 

B.A.C.  1526 

5 

0.76 

5.7 

16  58.4 

18  58-8 

-  1  31.6 

+0.3107 

0.5863 

0.0765 

+54 

-  6 

m  Tauri 

5 

0.73 

6.4 

18  29.4 

23    5.9 

+  2  26.2 

-0.9450 

0.5891 

0.0685 

-22 

-72, 

111  Tauri 

54 

0.65 

6.7 

17  16.5 

37    6    6.0 

+  9  10.4 

+0.7269 

0.5933 

0.0552 

+90 

+20j 

115  Tauri 

6 

+0.64 

-  6.9 

+17  51.8 

7  13.0 

+10  14.9 

+0.1879 

0.593!) 

+0.0533 

+46 

-10 

117  Tauri 

6 

0.63 

6.8 

17    8.6 

7  34.6 

+10  35.7 

+0.9380 

0.5943 

0.0520 

+90 

+35, 

119  Tauri 

5 

0.62 

7.3 

18  30.4 

9  15.0 

-II  47.7 

-0.3619 

0.5951 

0.0492 

+14 

-42 

1        B.A.C.  1728 

6 

0.61 

6.9 

16  58.2 

9  17.5 

-11  45.3 

+1.1989 

0.5951 

0.0492 

+90 

+55| 

120  Tauri 

6 

0.61 

7.2 

18  27.4 

9  46.9 

-11   17.2 

-0.2841 

0.5957 

0.0478 

+19 

-37| 

127  Tauri 

6 

+0.58 

-  7.5 

+18  55.3 

13  32.8 

-  7  39.9 

-0.5885 

0.5979 

+0.0401 

+  1 

-58i 

130  Tauri 

6 

+0.56 

-  7.4 

+17  41.1 

15  23.5 

-  5  53.5 

+0.7343 

0.5991 

+0.0362  +90  +22 
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ELEMENTS  FOR  THE  PREDICTION  OF  OCCULTATIONS. 


H  Orion  is 
68  Orionia 
"  I  Orionia 
26  Geminornm 


Reil'u 

,,,„,, 

uw 

""*     lD 

.1*       j/ 

6 

+0.51 

-  £a 

fi 

0.48 

K 

0.4tl 

8.0 

64 

+0.3-1 

-  as 

I. .  I 


37  VI   43.U 


+17  45.3 

\i:  w 


+  o  ii.ur-i.o9ao 
♦  3  S7.0l-l.1506 
+  4  33.3  -05088 
-  9    5.7   40.9550 


0.6080  I  +0.0335  - 

0.6035     0.0166  - 

0.G04I      II.BH4  -t 

0.6115+0.0091  4 


44  l.oonio 

45  Leonia 
p   Leonia 

49  LeooU 
56  Leonis 
c  Leonia 


Jupitcr 
13  Virginia 

q   Virginia 

y  Virginia 
i  38  Virginia 

k  Virginia 
46  Virginia 
48  Virginia 

65  Virginia 

66  Virginia 
1 1  Virginia 
I*  Virginia 

80  Virginia 
88  Virginia 

B.A.C.4647nuZL 

94  Virginia 

95  Virginia 

f ' Libra 
18  Libra 

B.  A. C.  5070 

48  Libra 

W.(")  ivi.  HO 
$  Ophiuchi 


Lalande  35497 
B.  A.C.6536 

d  Sagiltarii 

p>  BagilMrii 

p«  Sagiltarii 
B.A.C.6707 
B.A.C6710 
B.A.C.7063 


6 

+0.86 

-  5.9 

+  9  81.7 

6 

+0.26 

-  5.7 

+10  20.5 

4 

0.27 

5.6 

9  53.5 

6 

0.29 

5b 

9  14.3 

*>\ 

0.36 

54 

6  47.6 

b 

0.37 

5.2 

6  42.8 

fi 

+o.;w 

-  4.8 

+  7  57.0 

4 

0.43 

4.5 

6  39.1 

(i 

0.50 

4.6 

3  415 

bi 

0.6b 

3.5 

+  2  38.2 

fi 

+0.73 

-  3.8 

-  0    0.3 

4 

0.75 

37 

0    2.! 

a 

0.84 

3.0 

0  49.fi 

h 

0.90 

2.9 

3  56.0 

6 

0.94 

2.8 

3  11.9 

6 

+0.94 

-  2  7 

-  2  45.3 

0.96 

2  6 

3    3.0 

« 

1.08 

22 

4  19.7 

6 

1.09 

2.2 

4  34.1 

bi 

1.14 

2.3 

5  52.8 

5 

+  1  15 

-  22 

-  5  40.1 

« 

1.16 

1.8 

4  46.9 

64 

1.95 

1.6 

fi  16.1 

1.31 

IK 

7  29.9 

64 

1.38 

1.3 

8  30.9 

fi 

+  1.39 

-  1.4 

-  8  46.8 

f> 

169 

+  0.1 

11  26.0 

1.71 

0.4 

10  57.0 

5 

1.71 

0.6 

10  41.2 

b 

1.87 

1.7 

11  57.7 

+1.96 

+  1.6 

-14  34.5 

fi 

2.04 

1.8 

15  185 

2.08 

30 

13  57.0 

2.1!) 

4.0 

14  33.7 

44 

2.30 

4.5 

16  21.8 

54 

+2.36 

+  4.8 

-17  31.2 

2.80 

11.6 

18  28.6 

tM 

2.00 

13.1 

19  24.4 

6 

SI.9M 

.13.4 

10  27.8 

b 

2.93 

14.0 

19    9.1 

4 

+2.92 

+14  4 

-18    35 

64 

2.02 

14.4 

18  31.0 

2.95 

14.0 

19    6.0 

6 

2.95 

15.1 

18  28.8 

64 

2.96 

18.0 

15  35.9 

64 

+2  96 

+18.1 

-15  32.3 

64 

+8.96 

+18.2 

-15  31.0 

8  12.4 
16  53.6 
18  50.5 


23  58.8 

4  8  37.8 
9  105 
11  48.4 


20  30.1 
T    0  23.7 

fi  53.4 
14  56.6 

21  54.3 
8    3  39.4 

10  5  15.9 
20  2.4 
23  29.5 

11  3  55.1 
4  51.2 
4  55.2 

11  50.6 

12  9.3 
l*  14  30.1 


+  3  34.6 

+0.6567 

0.5953 

+  3  30.7 

-0.4717 

0.5944 

+  5  33.6 

-0.3915 

0.5936 

+  6  25.6 

+0.0917 

0.5932 

-  9  13.8 

+0.9640 

0.5H87 

-  7  30.3 

+0.6853 

05880 

-  5  36.9 

-0.861b 

05870 

+  0  53.4 

-0.8358 

05837 

+  6  18.0 

+1.0335 

05816 

-  3    5.3 

-0.7350 

05751 

+  0  34.3 

+1.1370 

0.6082 

+  0  40.6 

+1.1984 

05738 

+  1  13.0 

+0.9736 

05735 

+10  35.5 

-0.0831 

05706 

-  8  41.3 

+1.0673 

0.5689 

-  S  55.8 

+0.7896 

0.5683 

-  5  31.7 

+0.2627 

05678 

-  4    6.5 

+0.3815 

0.5676 

+  4  14.6 

-0.0474 

05650 

+  4  46.1 

+0.0949 

0.5650 

+  7  18.6 

+0.9415 

05644 

+  7  5D.0 

+0.5991 

05643 

+  9  31.7 

-0.5641 

05641 

_  8  55.6 

-0.1177 

0,5630 

-  fi    IS 

+0.6080 

0.5633 

-  1    55 

+0.5938 

05616 

-  0  54.3 

+0.9933 

05616 

-  4     0.8 

+0.3535 

0.5599 

-  2  575 

-0.4163 

0.5598 

-  3    0.7 

-0.8364 

0.5598 

+  8  59.0 

-1.1200 

0.5591 

-  9  55.1 

+0.7599 

0.5590 

-fi    9.4 

+1.2243 

05590 

+  0    6.3 

-0.9763 

0.5590 

♦  7  54.1 

-1.1984 

0.5589 

-  9  33.2 

+0.0480 

0.5589 

-  4  46.6 

+0.8706 

0.5589 

-  3  51.6 

-0.8475 

0.5558 

+10  35.7 

+0.9471 

0.5535 

-11  13.0 

+1.0757 

0.5539 

-  6  55.1 

+0.8740 

05531 

-  5     2.8 

-0.2566 

05518 

-  4  58.9 

+0.2493 

05518 

+  1  43.1 

+1.1934 

0.5516 

+  3     1.0 

+05268 

05516 

+  3  23.0 

-1.0316 

0.5437 

+  6  18.9 

-0.6424 

0.5438 1 

+  7  14.0 

-0.7607 

0.6436 

3  +90   +27 

-6-85 

J  +90   +35 


0.1907  - 

-0.1904  - 

0.1900  - 

0.1858  < 

0.1857  - 

0.1841  . 
-0.1835 
0.1827 
0.1786 


+75    ■ 


1-73 


-0.1724 
0.1508 
0.14115 


+37.-42 

♦75  - 
+73 1- 
+821+23 
+45 1-  _. 

+  81-61 
-171-90 
-40  I  -90 


-0.0007  + 

+0.0340  4 

0.0284  * 

0.0350  4 


0.0492  + 
0.0494  4 
0.0875  - 
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ELEMENTS  FOR  THE  PREDICTION  OF  OCCULTATIONS. 

AUGUST. 

The  Stab's 

At  Conjunction  in  R.  A. 

Limiting  | 
Parallels. 

Name. 

Mag. 

R©d*na  from 
1886.0. 

Apparent 
Declination 

Washington 
Mean  Time. 

Hoar  Angle 
H 

¥ 

z' 

y' 

i     ! 

N.  i  8.  ■ 

A  a 

45 

o!         O 

+1 1    -52 

Lalande  40552 

6 

8 

+2.95 

+  I&9 

O         / 

-14  55.1 

(1     b    m 
13    3  56.7 

h    m 
-  7  26.8 

-0.2828 

0.5395 

+0.1053 

18  Aquarii 

5* 

2.91 

19.6 

13  21.7 

16  42.8 

+  4  55.8 

-0.5682 

0.5359 

0.1205 

-  3-74 

-  A  Capricorni 

54 

2.89 

20.0 

11  53.2 

14    4     4.0 

-  8     3.6 

-0.7723 

0.5327 

0.1320 

-14  ,-<H> 

|     e'2  Aquarii 

54 

2.85 

20.2 

12    7.2 

16  25.6 

+  3  55.8 

+1.1932 

0.5296 

0.143b 

+78    +42 

;         B.A.C.7774 

64 

2.84 

20.2 

9  36.2 

19  41.3 

+  7    5.8 

-1.1321 

0.5285 

0.1464 

-38  |  -90 , 

X  Aquarii 

4 

+2.76 

+19.8 

-  8  10.9 

15  14  20.1 

+  1   11.9 

+0.1463 

0.5248 

+0.1595 

+41    -27! 

78  Aquarii 

64 

2.76 

19.7 

7  48.3 

15  22.0 

+  2  12.0 

-0.1092 

0.5246 

0.1601 

+27 

-41  ! 

81   Aquarii 

64 

2.74 

19.7 

7  40.1 

18  57.4 

+  5  41.2 

+0.3185 

0.5240 

0.1622 

+52 

-17  i 

82  Aquarii 

64 

2.74 

19.7 

7  10.9 

19  33.8 

+  6  16.5 

-0.1222 

0.5237 

0.1628 

+26 

-42) 

1     <p  Aquarii 

4 

2.71 

19.4 

6  39.5 

16    1  466 

-11  41.6 

+0.3164 

0.5229 

0.1659 

+52 

-17  | 

96  Aquarii 

54 

+2.69 

+19.3 

-  5  44.6 

4  27.2 

-  9    5.5 

-0.2534 

0.5224 

+0.1672 

+20 

-50 

B  AC  8184 

6 

2.67 

19.0 

5    9.0 

9  49.4 

-  3  52.6 

-0.0092 

0.5218 

0.1693 

+33  j  -:i5 ; 

20  Piscium 

54 

2.63 

18.3 

3  23.4 

19  35.7 

+  5  36.9 

-0.2863 

0.5212 

0.1727 

+11)! -521 

24  Piscium 

6 

2.62 

18.2 

3  47.0 

22  14.6 

+  8  11.2 

+0.6073 

0.5212 

0.1734 

+76 {  -  2 ' 

29  Piacium 

5 

2.59 

17.9 

3  39.4 

IT    2  58.3 

-11   13.2 

+1 .2874 

0.5207 

0.1745 

+87  j  +52  1 

4  Ceti 

6 

+2.58 

+17.6 

-  3  10.7 

6    6.5 

-  8  10.4 

+1 .3053 

0.5208 

+0.1750 

+87  j  +56  j 

5  Ceti 

6 

2.58 

17.6 

3    4.7 

6  21.6 

-  7  55.7 

+1.2385 

0.5208 

0.1751 

+87  ;  +45  | 

B.A.C.5 

54 

2.57 

17.5 

2  51 .2 

6  37.8 

-  7  40.0 

+1 .0378 

0.5210 

0.1751 

+87  1  +26 , 

10  Ceti 

6 

2.54 

16.4 

-  0  40.5 

16    7.1 

+  1  33.0 

+0.2962 

0.5210 

0.1761 

+52   -19  1 

B.A.C.237 

64 

2.48 

14.7 

+  2  46.2 

18    5     8.4 

-  9  48.3 

-1 .2050 

0.5225 

0.1759 

-41 

-88, 

/  Piscium 

5 

+2.38 

+13.2 

+  3     1.1 

19    0.5 

+  3  39.6 

+0.9480 

0.5248 

+0.17:56 

+90 

+20 ' 

ji  Piscium 

5 

2.37 

12.0 

5  33.5 

19    1  23.3 

+  9  51.2 

-0.7328 

0.5266 

0.1715 

-  6 

-84  | 

v  Piscium 

44 

2.33 

11.5 

4  54.9 

7  12.6 

-  8  29.8 

+0.9621 

0.5280 

0.1695 

+90 

+22 

64  Ceti 

54 

2.24 

8.9 

8    2.3 

22  23.1 

+  6  J  3.3 

+0.0778 

0.5338 

0.1618 

+39 

-281 

f»Ceti 

4 

2.24 

8.6 

8  18.8 

23  12.3 

+  7    1.1 

-0.0886 

0.5338 

0.1614 

+30 

-33 1 

£  Arietis 

5 

+2.21 

+  7.4 

+10    5.7 

*©    5    4.9 

-11  17.1 

-1.0782 

0.5362 

+0.1578 

-31 

-80  j 

B.A.C.755 

64 

2.20 

7.3 

10    3.2 

6    2.9 

-10  210 

-0.8812 

0.5365 

0.1569 

-15 

-80! 

85  Ceti 

6 

2.13 

64 

10  15.4 

13  47.8 

-  2  50.5 

+0.0951 

0.5403 

0.1512 

+40 

-26  j 

fi  Ceti 

4 

2.10 

6.4 

9  38.1 

14  59.4 

-  1  41.1 

+0.9458 

0.5406 

0.1502 

+90 

+231 

Lalande  5725 

6 

2.06 

4.2 

12  45.2 

91    1  20.3 

+  8  20.1 

-0.8976 

0.5458 

0.1412 

-17 

-78! 

/  Tauri 

4 

+1.94 

♦  2.7 

+12  32.7 

12  55.3 

-  4  27.4 

+0.8919 

0.5523 

+0.1291 

+90 

+22^ 

48  Tauri 

6 

1.75 

-  0.7 

15    7.0 

»    9  24.1 

-  8  39.9 

+0.5500 

0.5652 

0.1027 

+73 

♦  5| 

y  Tauri 
58  Tauri 

4 

1.74 

1.0 

15  21.2 

11   11.5 

-  6  56.2 

+0.4830 

0.5656 

0.1006 

+67 

+  1  j 

6 

1.72 

0.9 

14  49.3 

11  33.8 

-  6  34  8 

+1.0775 

0.5667 

0.0997 

+90 

+40! 

63  Tauri 

6 

1.74 

1.6 

16  30.6 

12  46.9 

-  5  24.2 

-0.5750 

0.5669 

0.0981 

+  2 

-62 1 

70  Tauri 

6 

+1.71 

-  1.5 

+15  40.8 

13  46.4 

-  4  26.7 

+0.3930 

0.5678 

+0.0966 

+60 

-  3 

71  Tauri 

6 

1.70 

1.4 

15  21.6 

14    6.1 

-  4    7.7 

+0.7596 

0.5679 

0.0964 

+90 

+18 

75  Tauri 

6 

1.70 

1.7 

16    63 

15     1.1 

-  3  14.6 

+0.0663 

0.5686 

0.0950 

+39 

-21 

0*  Tauri 

4 

1.69 

1.6 

15  42.6 

15    4.8 

-  3  11.1 

+0.4871 

0.5686 

0.0950 

+68 

+  2! 

0»  Tauri 

4 

1.69 

1.6 

15  37.1 

15    7.3 

-  3    8.7 

+0.5864 

0.5686 

0.0948 

+77 

+  8| 

P0  Tauri 

6 

+1.67 

-  1.7 

+15  23.3 

15  46.8 

-  2  30.6 

+0.8898 

0.5692 

+0.0937 

+90 

+26, 

B.A.C.1391 

5 

1.68 

1.9 

15  568 

15  57.2 

-  2  20.5 

+0.3210 

0.5693 

0.0935 

+55 

1 

-  7 

81  Tauri 

6 

1.67 

1.7 

15  26.7 

16    0.1 

-  2  17.7 

+0.8496 

0.5693 

0.0935 

+90 

+23 

85  Tauri 

64 

1.67 

1.8 

15  364 

16  31.9 

-  1  47.0 

+0.7306 

0.5697 

0.0922 

+90 

+  I6| 

a  Tauri 

1 

1.66 

2.2 

16  16.8 

18  18.3 

-  0    4.4 

+0.1864 

0.5706 

0.0900 

+46 

-I4l 

<r«  Tauri 

5 

+1.62 

-  2.2 

+15  34.5 

19  44.1 

+  1   18.4 

+1.0510 

0.5715 

+0.0896 

+90 

+39 

o«  Tauri 

5 

1.62 

2.3 

15  41.5 

19  46.9 

+  1  211 

+0.9326 

0.5715 

0.0875 

+90 

+30 

B.A.C.1526 

5 

1.54 

3.5 

16  58.4 

23    3  36.4 

+  8  53.8 

+0.2302 

0.5765 

0.0746 

+49 

-10 

lit  Tauri 

5 

1.51 

4.5 

18  29.4 

7  51.5 

-1 1     0.3 

-1.0392 

0.5793 

0.0675 

-31 

-72 1 

111  Tauri 

54 

1.40 

4.7 

17  16.5 

15    5.0 

-  4    2.7 

+0.6582 

0.5833 

0.0548 

+87 

+161 

115  Tauri 

6 

+1.39 

-  5.1 

+17  51.8 

16  14.1 

-  2  56.1 

+0.1133 

0.5838 

+0.0531 

+42 

-14! 

117  Tauri 

6 

1.38 

4.9 

17    8.6 

16  365 

-  2  34.5 

+0.8738 

0.5845 

0.0517 

+90 

+30] 

119  Tauri 

5 

1.37 

5.5 

18  30.4 

18  20.1 

-  0  54.8 

-0.4423 

0.5849 

0.0490 

+  5 

-47 

B.A.C.1728 

6 

1.35 

5.0 

16  58.2 

18  22.5 

-  0  52.5 

+1.1400 

0.5856 

0.0482 

+90 

+51  j 

120  Tauri 

6 

1.36 

5.6 

18  27.4 

18  53.0 

-  0  23.2 

-0.3634 

0.5857 

0.0476 

+14 

-42 

122  Tauri 

6 

+1.33 

-  5.1 

+16  58.0 

20  22.8 

+  1     3.3 

+1.2362 

0.5866 

+0.0445 

+90 

+63 

127  Tauri 

6 

+1.34 

-  6.0 

+18  55,3 

22  45.9 

+  3  21.1 

-0.6683 

0.5878 

+0.0403 

-  4 

-66 
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ELEMENTS  FOR  THE  PREDICTION  OF  OCCULTATION8. 


AUGUST. 


The  Stab's 


At  CoNJUHcnoN  nt  R.  A. 


Limiting 
Parallels. 


Name. 


130  Tauri 

r  Orion  is 
Ononis 
26  Geminorum 

W.  vii.,685 

/  Geminorum 
g  Geminorum 
3  Cancri 
5  Cancri 
£*  Cancri 

di  Cancri 

54  Cancri 

o1  Cancri 

o3  Cancri 

Mercury 


10  V 
13  V 


35 

k 

46 

48 


V 
V 
V 
V 
V 


65  V 

66  V 

**V 
80  V 


rginis 
rginis 
rginis 

rginis 
rginis 
rginis 
rginis 
rginis 

rginis 
rginis 
rginis 
rginis 
rginis 


Bed'ns  from 

Mag. 

1886.0. 

Aa 

A* 

6 

+1*29 

-& 

6 

1.23 

7.0 

6 

1.16 

7.1 

54 

1.00 

7.5 

6 

0.78 

8.4 

6 

+0.74 

-  8.6 

5 

0.72 

8.8 

6 

0.65 

8.7 

6 

0.65 

8.5 

44 

0.62 

8.8 

6 

+0.57 

-  8.7 

6 

0.48 

8.2 

54 

0.46 

8.1 

6 

0.46 

8.1 

64 

+0.50 

-  2.9 

6 

0.56 

3.0 

4 

0.56 

2.9 

3 

+0.62 

-  2.1 

6 

0.65 

1.8 

6 

0.70 

1.8 

6 

0.69 

1.7 

64 

0.70 

1.6 

6 

+0.78 

-  1.0 

6 

0.79 

1.0 

64 

0.83 

1.1 

5 

0.84 

0.9 

6 

+0.84 

-  0.5 

Apparent 
Declination. 


Washington 
Mean  Time. 


+17 
19 
19 
17 
17 


41.1 
41.5 
11.5 
45.3 
19.7 


d 
94 


h 
0 
7 
11 


+17  560 
18  47.2 
17  37.1 

16  46.1 

17  59.3 


25 


26 


m 
40.1 
12.1 
51.1 
22  57.4 
18  30.0 


+17 
15 
15 
16 


25.2 

46.2 

45.5 

1.0 


27 


13  53.1 

NEW 

+  2  32.3 

-  0    9.3 

0    2.0 


21 
0 
5 
6 

10 

15 
I 
3 
4 

16 


30.0 
5.7 

50.9 
8.5 

18.2 

38.8 

31.3 

57.2 

4.9 

8.9 


MOON. 


36 


0 
2 
3 
2 
3 

4 
4 
5 
5 
4 


49.5 
56.0 
11.9 
45.3 
3.0 

19.7 
34.1 
52.8 
40.1 
48.9 


31 


10    2.0 

13  49.7 

14  21.4 

23  38.2 
4  329 
7  19.0 
7  43.3 
9    8.8 

17  31.3 

18  2.9 

20  35.6 

21  16.3 

22  49.1 


Hour  Angle 


h 
+  5 

+11 

-  8 
+  2 

-  2 


m 
11.1 

28.2 

3.5 

37.0 

36.6 


+  0  16.2 
+  2  45.7 
+  8  17.0 
+  8  33.9 
-11  26.4 


+ 
+ 
+ 


6 
3 
5 
5 
6 


18.6 
10.3 
30.1 
37.8 
47.0 


+  8  35.0 
-11  45.6 
-11  15.1 


+ 
+ 
+ 
+ 


2 
2 

5 
5 


18.6 

25.5 

5.6 

29.1 


6  51.5 


9 
8 
6 
5 
3 


4.0 
33.5 

6.3 
27.1 
57.5 


+0.6725 
-1.1798 
-0.5797 
+0.9103 
+0.7554 

-0.0083 
-1.0120 
-0.2365 
+0.5853 
-0.9521 

-0.8612 
-0.2526 
-0.5180 
-0.7885 
-0.2360 


-0.6916 
+1 .2193 
+0.9956 

-0.0397 
+1.0952 
+0.8228 
+0.3020 
+0  3222 

0.0000 
+0.1402 
+0.9761 
+0.6371 
-0.5054 


0.5888 
0.5921 
0.5947 
0.5994 
0.6053 

0.6057 
0.6061 
0.6064 
0.6064 
0.6068 

0.6070 
0.6064 
0.6064 
0.6063 
0.5912 


0.5841 
0.5828 
0.5825 

0.5797 
0.5735 
0.5778 
0.5777 
0.5775 

0.5753 
0.5753 
0.5748 
0.5746 
0.5741 


N. 


+0.0365 

0.0241 

+0.0144 

-0.0084 

0.0503 

-0.0567 
0.0617 
0.0738 
0.0742 
0.0825 

-0.0939 
0.1128 
0.1170 
0.1170 
0.1465 


-0.1963 
0.1966 
0.1965 

-0.1956 
0.1945 
0.1937 
0.1934 
0.1930 

-0.1889 
0.1888 
0.1871 
0.1867 

-0.1858 


o 
+89 

-45 

+  2 

+90 

+90 

+34 
-27 
+21 
+77 
-22 

-16 
+21 
+  6 
-10 
+22 


-  3 

+90 
+90 

+33 

+87 
+87 
+53 
+54 

+34 
+43 

+84 
+78 
+  6 


S. 


o 
+19 

-71 

-55 

+36 

+23 

-21 
-72 
-36 
+10 
-72 

-73 

-40 
-59 
-74 
-42 


-86 
+43 
+23 

-37 
+31 
+11 

-18 
-17 

-35 
-28 
+21 
0 
-68 


SEPTEMBER. 


88  Virginia 

B.A.C.4647mu&. 

94  Virginia 

95  Virginia 
£»  Librae 
£*  Librae 

18  Libra* 

B.A.C.5070 
y  Libra 
ff  Libra 
48  Librae 

W.(»)  xvi.  140 

^  Ophiuchi 
24  Scorpii 

B.A.C.6294 
Lalande  35497 
B.A.C.6536 

d  Sagittarii 

p1  Sagittarii 

/^Sagittarii 
B.A.C.6707 
B.A.C.6710 

B.A.C.7063 
r1  Capricorn  i 


64 

+0.91 

-  0.3 

64 

0.96 

0.3 

64 

+1.01 

0.0 

6 

1.02 

-  0.1 

6 

1.28 

+  1.5 

54 

1.29 

1.9 

6 

1.29 

2.1 

6 

+1.44 

+  2.9 

44 

1.53 

2.7 

6 

1.59 

2.7 

54 

1.64 

4.2 

64 

1.74 

4.7 

44 

+1.86 

+  5.1 

54 

1.92 

5.3 

54 

2.45 

11.3 

64 

2.60 

12.8 

6 

2.63 

13.0 

5 

+2.64 

+13.4 

4 

2.64 

13.9 

64 

2.64 

13.8 

64 

2.70 

14.2 

6 

2.70 

14.6 

64 

+2.83 

+17.7 

64 

+2.84 

+17.8 

6  16.1 

7  29.9 


-  8 

8 

11 

10 

10 

■11 
14 
15 
13 
14 


20.9 
46.2 
26.0 
57.0 
41.2 

57.7 
24.5 
18.5 
56.9 
33.7 


■16  21.8 

17  31.2 

18  28.6 

19  24.4 

19  27.9 

19  9.1 
18  3.5 

18  31.0 

19  6.0 
18  28.9 

-15  25.9 
-15  32.2 


4 

7 


22.5 
17.2 


12  13.5 

12  24.7 

2  9  22.4 

10  26.0 

11  23.0 

22  26.8 

3  3  35.3 
7  23.3 

13  42.8 
21  36.6 


6 

7 


4 

9 

11 

1 

4 


26.3 
6.4 
13.4 
58.1 
25.2 


8  50.8 
10  47.1 
10  51.0 

17  46.9 

18  5.6 

8  20  20.6 
23  23.5 


+  1  24.0 

-0.0655 

0.5731 

-0.1816 

+30 

+  4  12.5 

+0.6494 

0.5725 

0.1797 

+78 

+  8  58.3 

+0.6330 

0.5718 

-0.1756 

+76 

+  9  9.2 

+1.0280 

0.5715 

0.1749 

+82 

+  5  22.8 

+0.3012 

0.5682 

0.1529 

+48 

+  6  24.2 

-0.3579 

0.5680 

0.1516 

+11 

+  7  19.2 

-0.7729 

0.5679 

0.1503 

-13 

-  6  0.1 

-1.0537 

0.5669 

-0.1362 

-34 

-  1  2.3 

+0.8023 

0.5663 

0.1293 

+76 

+  2  37.9 

+1.2595 

0.5658 

0.1237 

+75 

+  8  44.3 

-0.9156 

0.5649 

0.1147 

-26 

-  7  38.3 

-1.1363 

0.5644 

0.1026 

-45 

-  1  2.6 

+0.0934 

0.5635 

-0.0919 

+30 

+  3  27.8 

+0.9061 

0.5632 

0.0848 

+73 

+  3  53.3 

-0.2121 

0.5555 

-0.0009 

+  4 

-  5  51.1 

+0.9738 

0.5525 

+0.0235 

+71 

-  3  28.8 

+1.1023 

0.5517 

• 

0.0279 

+71 

+  0  48.1 

+0.8993 

0.5508 

+0.0347 

+71 

+  2  40.6 

-0.2305 

0.5502 

0.0379 

+  7 

+  2  44.4 

+0.2762 

0.5502 

0.0381 

+35 

+  9  26.9 

+1.2190 

0.5486 

0.0484 

+71 

+  9  44.9 

+0.5537 

0.5486 

0.0491 

+56 

+1 1  9.9 

-1.0104 

0.5418 

+0.0870 

-36 

-  9  52.9 

-0.6210 

0.5406 

+0.0917 

-10 

+  1 

0 
+26 

-18 
-57 
-90 

-90 
+11 
+53 
-90 
-90 

-30 
+19 
-48 
+24 
+36 

+19 
-49 
-19 
+50 
-  3 

-90 
-81 
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OCCULTATIONS,   1886. 


ELEMENTS  FOR  THE  PREDICTION  OF  OCCULTATIONS. 


SEPTEMBER. 


The  Stab's 


At  Conjunction  m  R.  A. 


Limiting 
Parallels. 


Name. 


r9  Capricorni 

Lalande  40522 
9  Aquarii 
18  Aquarii 
"K  Capricorni 

e*  Aquarii 
B.  AC.  7774 

"K  Aquarii 
78  Aquarii 

81  Aquarii 

82  Aquarii 
<t>  Aquarii 

96  Aquarii 

B.A.C.8184 
20  Piscium 

24  Piscium 
29  Piscium 

4  Ceti 

5  Ceti 

B.  A.  0. 5 

10  Ceti 

B.A.C.237 

/  Piscium 
fi  Piscium 
v  Piscium 

64  Ceti 
f » Ceti 
£  Arietis 
B.A.C.755 

85  Ceti 

fi  Ceti 

Lalande  5725 
/  Tauri 
48  Tauri 
y  Tauri 

58  Tauri 

63  Tauri 

<J*  Tauri 

70  Tauri 

71  Tauri 

75  Tauri 
0i  Tauri 
6*  Tauri 

80  Tauri 
B.A.C.1391 

81  Tauri 
85  Tauri 

a  Tauri 
<r»  Tauri 
o*  Tauri 

B.A.C.1526 

lit  Tauri 

111  Tauri 

115  Tauri 

117  Tauri 

119  Tauri 

B.A.C.1728 


Red'ni 

i  from 

Mag. 

1886.0. 

Aa 

A<5 

5* 

+2.85 

+18X) 

6 

2.88 

18.7 

64 

2.87 

19.0 

5* 

2.91 

19.6 

54 

2.93 

20.2 

54 

+2.95 

+20.5 

64 

2.95 

20\8 

4 

2.95 

20.9 

64 

2.96 

20.9 

64 

2.96 

20.9 

6* 

+2.96 

+20.8 

4 

2.96 

20.7 

54 

2.96 

20.6 

6 

2.96 

20.4 

54 

2.96 

19.9 

6 

+2.96 

+19.8 

5 

2.94 

19.6 

6 

2.94 

19.4 

6 

2.94 

19.4 

54 

2.94 

19.4 

6 

+2.94 

+18.6 

64 

2.95 

17.3 

5 

2.91 

16.0 

5 

2.92 

15.1 

44 

2.89 

14.6 

54 

+2.86 

+12.0 

4 

2.86 

11.8 

5 

2.86 

10.7 

64 

2.85 

10.6 

6 

2.81 

9.6 

4 

+2.78 

+  9.4 

6 

2.77 

7.1 

>  4 

2.67 

5.4 

6 

2.53 

1.7 

4 

2.52 

1.3 

6 

+2.51 

+  14 

6 

2.52 

0.6 

54 

2.53 

0.3 

6 

2.49 

0.7 

6 

2.49 

0.8 

6 

+2.49 

+  0.4 

4 

2.48 

0.5 

4 

2.48 

0.5 

6 

2.46 

0.5 

5 

2.47 

0.3 

6 

+2.46 

+  0.5 

64 

2.47 

+  0.4 

I 

2.46 

-  0.1 

5 

2.43 

0.0 

5 

2.43 

0.1 

5 

+2.35 

-  1.8 

5 

2.32 

2.9 

54 

2.21 

3.5 

6 

2.20 

4.0 

6 

2.18 

3.8 

5 

+2.18 

-  4.5 

6 

+2.16 

-  4.0 

Apparent 
Declination. 


-15  21.0 
14  55.1 
13  58.3 
13  2J.7 
II  53.2 


-12 
9 
8 
7 
7 

-  7 
6 
5 
5 
3 

-  3 
3 
3 
3 
2 


7.2 
36.2 
10.9 
48.3 
39.9 

10.9 
39.5 
44.6 
9.0 
23.4 

47.0 
39.4 
10.7 
4.7 
51.2 


0  40.5 
2  46.3 
1.2 
33.6 
54.9 


3 
5 

4 


+  8 

8 

10 

10 

10 

+  9 
J2 
12 
15 
15 


2.4 

18.9 
5.8 
3.3 

15.5 

38.2 
45.2 
32.8 
7.0 
21.2 


+14  49.3 

16  30.6 

17  10.8 
15  40.8 
15  21.6 

+16  6.3 
15  42.6 
15  37.1 
15  23.3 
15  568 

+15  26.7 

15  36.4 

16  168 
15  34.5 
15  41.5 


+16 
18 
17 
17 
17 


58.5 
29.5 
165 
51.8 
8.6 


Washington 
Mean  Tune. 


9 


ie 


li 


19 


13 


h 

0 

9 

11 

22 

10 

22 

1 
20 
21 

1 

1 

7 

10 

15 

1 


m 
20.8 

59.6 
13.1 
47.7 
10.2 

32.3 
48.2 
25.7 
27.4 
2.5 

38.8 
50.7 
30.7 
51.8 
35.9 


4  14.0 

8  56.5 

12    3.8 

12  18.8 

12  34.9 

22    1.7 

14  10  59.5 

15  0  48.4 
7  10.3 

12  58.8 

16  4    9.4 

4  58.4 

10  51.8 

11  49.9 

19  36.8 

20  48.7 
IT    7  13.7 

18  55.8 

18  15  43.1 

17  32.5 


17 
19 
19 
20 
20 

21 
21 
21 
22 
22 


55.2 
9.8 
27.3 
10.5 
30.5 

26.6 
30.4 
32.9 
13.3 
23.7 


19 


22  26.7 

22*59.4 

0  47.9 

2  15.6 

2  18.5 


+18  30.4 
+16  58.2 


*0 


10 
14 
22 
23 
23 

1 
1 


19.0 
40.2 
5.2 
16.3 
39.3 

25.7 
28.3 


Hour  Angle 
H 


h 

-  8 

+  0 
+  1 
-11 

-  0 


m 
57.4 
23.5 
34.7 
11.9 

9.9 


+11  50.0 

-  8  59.9 
+  9  4.9 
+10  4.8 
-10  26.3 

-  9  51.1 

-  3  50.0 

-  1  14.5 
+  3  57.2 
-10  35.5 


8 
3 


+  0 

+  9 

-  2 
+11 

-  6 

-  0 


2.0 
27.6 
0  25.7 
0  11.1 

4.5 


15.0 
9.8 
14.9 
34.5 
56.2 


-10  13.1 

-  9  25.5 

-  3  43.0 

-  2  46.6 
+  4  45.9 


+  5 

-  7 
+  3 

-  0 
f  1 

+  1 
+  2 
+  3 


55.6 
59.1 
20.6 
33.5 
12.2 

34.1 

46.2 

3.0 


+  3  44.8 
+  4    4.1 


+ 
+ 
+ 
+ 
+ 

+ 
+ 
+ 
+ 
+ 


+ 
+ 
+ 


4 

5 
5 
5 
5 

5 
6 

8 
9 


58.3 

2.0 

4.4 

43.4 

53.4 

56.3 
27.9 
12.8 
37.4 


9  40.2 

6  36.0 

2  24.0 

4  45.2 

5  53.7 

6  15.9 


+  7  58.4 
+  6    0.9 


-0.7418 
-0.2680 
-1.1888 
-0.5534 
-0.7591 

+1.2039 
-1.1205 
+0.1574 
-0.0981 
+0.3256 

-0.1129 
+0.3273 
-0.2422 
+0.0018 
-0.2750 

+0.6180 
+1.2996 
♦1.3.173 
+1.2508 
+1.0500 

+0.3108 
-1.1904 
+0.9654 
-0.7153 
+0.9856 

+0.1015 
-0.0653 
-1 .0583 
-0.8610 
+0.1226 

+0.9752 
-0.8708 
+0.9309 
+0.591 1 
+0.5232 

+1.1241 
-0.5423 
-1.2241 
+0.4343 
+0.8048 

+0.1058 
+0.5293 
+0.6298 
+0.9363 
+0.3615 

+0.8958 
+0.7757 
+0.2272 
+1.1003 
+0.9806 

+0.2700 
-1.0144 
+0.7071 
+0.1549 
+0.9274 

-0.4085 
+1.1959 


0.5406 
0.5382 
0.5376 
0.5348 
0.5319 

0.5289 
0.5289 
0.5266 
0.5253 
0.5249 

0.5248 
0.5241 
0.5238 
0.5230 
0.5230 

0.5230 
0.5230 
0.5228 
0.5228 
0.5231 

0.5232 
0.5247 
0.5272 
0.5283 
0.5301 

0.5342 
0.5345 
0.5366 
0.5371 
0.5403 

0.5405 
0.5446 
0.5500 
0.5605 
0.5616 

0.5616 
0.5617 
0.5623 
0.5623 
0.5629 

0.5634 
0.5633 
0.5633 
0.5635 
0.5639 

0.5639 
0.5639 
0.5646 
0.5656 
0.5656 

0.5697 
0.5720 
0.5753 
0.5757 
0.5759 

0.5772 
0.5772 


N. 


+0.0923 
0.1048 
0.1063 
0.1199 
0.1318 

+0.1435 
0.1461 
0.1600 
0.1607 
0.1627 

+0.1630 
0.1662 
0.1677 
0.1698 
0.1735 

+0.1738 
0.1753 
0.1758 
0.1760 
0.1760 

+0.1771 
0.1768 
0.1744 
0.1725 
0.1702 

+0.1625 
0.1619 
0.1580 
0.1572 
0.1513 

+0.1504 
0.1411 
0.1288 
0.1023 
0.0995 

+0.0993 
0.0977 
0.0966 
0.0962 
0.0953 

+0.0939 
0.0939 
0.0939 
0.0931 
0.0924 

+0.0924 
0.0919 
0.0889 
0.0872 
0.0872 

+0.0743 
0.0666 
0.0543 
0.0522 
0.0512 

+0.0478 
+0.0478 


o 

-17 
+11 
-50 

-  3 
-13 

+78 
-37 
+42 
+27 
+52 

+26 
+53 
+20 
+34 
+19 

+76 

+87 
+«7 
+87 
+87 

+54 
-40 
+90 

-  5 
+90 

+41 
+31 
-29 
-14 
+42 

+90 
-15 
+90 
+77 
+71 

+90 
+  4 

-49 
+63 
+90 

+41 

+71 

+82 
+90 
+58 

+90 
+90 
+48 
+90 
+90 

+51 
-28 
+90 
+44 
+90 

+12 
+90 


S. 


-90 
-51 
-90 
-73 
-90 

+43 
-90 
-26 
-41 
-17 

-42 
-17 
-49 
-35 
-51 

-  1 
+55 

+58 
+47 
+27 

-18 
-88 
+22 
-85 
+24 

-27 
-36 

-80 
-80 
-24 

+26 
-77 
+25 
+  7 
+  4 

+44 
-60 
-73 

-  1 
+21 

-19 
+  5 
+10 
+30 
-5 

+27 
+19 
-11 
+43 
+34 

-  8 
-72 
+19 
-12 
+34 

-45 
+57 
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ELEMENTS  FOR  THE  PREDICTION  OF  OCCULTATIONS. 


SEPTEMBER. 


The  Stab's 


At  Conjunction  in  R.  A. 


Limiting 
Parallels. 


Name. 


120  Tauri 
127  Tauri 
130  Tauri 
I    x*  Orionis 
,  68  Orionis 

71  Orionis 

26  Geminorum 

W.  vii.685 
/  Geminorum 
g  Geminorum 

3  Cancri 

5  Cancri 

(l  Cancri 

d*  Cancri 

54  Cancri 

o1  Cancri 
o8  Cancri 
rrx  Cancri 
7T2  Cancri 
18  Lean  is 

v  Leonis 
A  Leonis 

44  Leonis 

45  Leonis 
p  Leonis 

49  Leonis 
Vknus 


94  Virginis 

95  Virginis 
f »  Librie 

f 8  Libre 
18  Libra 

B.A.C.5070 

y  Librie 

ij  Libra? 

48  Librie 


Red'ns  from 

Ma*. 
6 

1880.0. 

Aa 

Ai 

+2*  17 

-16 

6 

2.14 

5.1 

6 

2.09 

5.0 

6 

2.04 

6.5 

6 

1.99 

7.0 

6 

+1.96 

-  6.8 

5* 

1.77 

7.6 

6 

1.47 

9.1 

6 

1.43 

9.6 

5 

1.40 

10.0 

6 

+1.31 

-10.0 

6 

1  30 

9.7 

44 

1.24 

10.2 

6 

1.18 

10.2 

6 

1.03 

9.7 

5* 

+1.01 

-  9.8 

6 

1.01 

9.9 

6 

0.93 

9.6 

6 

0.91 

9.5 

6 

0.79 

8.7 

5 

+0.73 

-  8.6 

44 

0.71 

8.0 

6 

0.66 

7.5 

6 

0.65 

7.6 

4 

0.63 

7.4 

6 

+0.63 

-  7.3 

6* 

0.78 

+  0.6 

6 

+0.78 

+  0.6 
f  2.4 

6 

0.94 

54 

0.94 

2.6 

6 

0.95 

2.8 

6 

1.06 

3.7 

44 

+1.13 

+  3.7 

6 

1.17 

3.8 

54 

+1.22 

+  5.0 

Apparent 
Declination. 


Washington 
Mean  Time. 


+18  27.4 

18  55.3 
17  41  1 

19  41.5 
19  48.8 


d 
20 


+19 
17 
17 
17 
18 


11.5 
45.3 
19.6 
55.9 
47.1 


+17  37.0 

16  46.0 

17  59.2 
17  25.1 

15  46.2 

+15  45.4 

16  0.9 
15  27.1 
15  24.6 
12  20.1 

+12  59.3 

10  33.3 

9  21.7 

10  20.5 

9  53.5 

+  9  14.3 
+  6  37.8 

NEW 
-  8  20.9 


■  8 
11 
10 
10 
11 


46.2 
26.0 
57.0 
41.2 
57.6 


21 
22 


h 

1 

5 

7 

14 

18 

19 
6 
3 
6 

8 


m 
59.6 
59.4 
57.0 
40.9 
16.8 

28.8 
57.3 
10.7 
169 
58.0 


23 


14  55.1 

15  13.3 
19  31.3 

1     2.7 
11   13.9 


13  44.2 
13  52.1 
19  51.1 
21  0.9 
24    9  41.1 


25 


14 

18 

1 

2 

4 


29.6 
28.1 
34.2 
32.7 
40.0 


5 


14  24.4 

15  18.4 
13  56.9 


35.2 
23  25.0 

MOON. 

28  22  25.4 

22  36.4 

29  19  1.7 
20  3.5 
20  59.1 

30  7  43.8 

12  43.2 
16  24.5 
22  33.0 


Hour  Angle 
H 


h 
+  8 
-II 

-  9 

-  3 
+  0 


m 
31.1 
37.8 
44.5 
15.3 
12.5 


+  1  21.8 
-11  35.3 
+  7  51.9 
+10  51.0 
-10  34.1 

-  4  50.8 

-  4  33.3 

-  0  25.3 
+  4  53.3 

-  9  19.1 

-  6  54.6 

-  6  47.0 

-  1  1.9 
+  0  5.2 
-11  43.8 

-  7    63 

-  3  16.9 
+  3  32.9 
+  4  29.3 
+  6  31.7 

+  7  24.8 
+  0  34.3 


-  3     1.6 


2 
7 
6 
5 
5 


50.9 

9.8 

10.3 

16.6 

4.9 


+  9  53.5 
-10  33.1 
-  4  37.7 


-0.3285 
-0.6382 
+0.7223 
-1.1561 

-1.2089 

-0.5474 
+0.9642 
+0.8081 
+0.0304 
-0.9874 

-0.2032 
+0.6299 
-0.9303 
-0.8373 
-0.2246 

-0.4934 
-0.7660 
-0.9264 
-1 .0335 
+0.2672 

-1.1051 
+0.6728 
+0.6816 
-0.4482 
-0.3661 

+0.1165 
-0.5531 


+0.5765 

+0.9659 
+0.2333 
-0.4178 
-0.8279 
-1.1133 

+0.7148 
+1.1641 

-0.9847 


0.5772 
0.5790 
0.5799 
0.5826 
0.5843 

0.5848 
0.5885 
0.5939 
0.5946 
0.5950 

0.5958 
0.5958 
0.5964 
0.5965 
0.5965 

0.5965 
0.5965 
0.5962 
0.5962 
0.5952 

0.5944 
0.5939 
0.5928 
0.5925 
0.5924 

0.5923 
0.5429 


0.5794 

0.5794 
0.5775 
0.5772 
0.5771 
0.5761 

0.5754 
0.5750 
0.5742 


y' 


+0.0473 
0.0399 
0.0362 
0.0235 
0.0169 

+0.0141 

-0.0080 

0.0490 

0.0552 

0.0608 

-0.0726 
0.0748 
0.0818 
0.0921 
0.1109 

-0.1156 
0.1158 
0.1261 
0.1278 
0.1479 

-0.1548 
0.1601 
0.1687 
0.1698 
0.1722 

-0.1732 
0.1698 


0.1781 

-0.1781 
0.1562 
0.1550 
0.1538 
0.1393 

-0.1320 

0.1264 

-0.1168 


N, 


o 

+16 

-  2 

+90 
-42 

-49 

+  4 
+90 
+90 
+37 
-25 

+23 
+82 
-21 
-14 
+22 

+  7 

-  9 
-20 
-28 
+51 

-33 

+86 
+87 
+10 
+15 

+42 
+  4 


+71 

+82 
+44 

+  8 
-16 
-39 

+76 
+75 
-31 


S. 


-39° 
-63 
+22 
-71 
-71 

-52 
+40 
+26 
-19 
-72 

-34 
+13 
-72 
-73 
-39 

-57 
-74 
-75 
-75 
-15 

-77 
+  7 
+  6 
-59 
-54 

-25 
-70 


-  3 

+21 
-22 
-61 

-90 
-90 

+  6 
+40 
-90 


OCTOBER. 


^  Ophiuchi 
24  Scorpii 

B.  AC.  6294 
Lalande  35497 

B.A.C.6536 

d  Sagittarii 
pl  tfagittarii 
p1  Sagittarii 
B.  A.  C. 6707 

B.A.C.6710 
B.A.C.7063 

r1  Capricorni    . 

t8  Capricorni 
Lalande  40552 

18  Aquarii 
A  Capricorni 


44 

+1.37 

+  5.8 

54 

1.43 

5.8 

54 

1.96 

11.0 

64 

2.12 

12.0 

6 

+2.15 

+12.3 

5 

2.18 

12.6 

4 

2.20 

13.1 

6* 

2.20 

13.0 

64 

2.27 

13.3 

6 

+2.26 

+13.6 

«4 

2.46 

16.8 

64 

2.49 

168 

54 

2.50 

16.9 

6 

2.56 

17.5 

54 

+2.62 

+18.5 

54 

+2.69 

+19.3 

-16  21.8 

17  31.2 

18  28.6 

19  24.4 

19  27.9 

19  9.1 

18  3.5 

18  31.0 

19  6.0 

•18  28.9 
15  25.9 
15  32.2 
15  21.0 
14  55.1 

13  21.7 
-11  53.2 


1  12  50.9 
17  23.1 

3  18  20.8 

4  8  52.0 


11 
15 
17 
17 

0 


6 


17.3 
39.6 
34.5 
38.4 
30.1 


0  48.6 
2  53.7 

5  56.2 

6  53.2 
16  30.8 

7    5  18.6 
16  41.3 


+  9  9.9 
-10  27.6 
-11  11.6 
+  2  50.3 


+  5 
+  9 
+11 
+11 

-  6 

-  5 

-  4 

-  1 

-  0 

+  8 


10.8 
24.4 
15.5 
19.3 
2.4 

44.5 
29.5 
32.7 
37.4 
42.3 


-  2  53.5 

+  8    8.7 


+0.0070 

0.5724 

-0.0939 

+25 

+0.8091 

0.5716 

0.0860 

+73 

-0.3109 

0.5602 

-0.001 1 

-  2 

+0.8668 

0.5551 

+0.0239 

+71 

+0.9926 

0.5546 

+0.0275 

+71 

+0.7914 

0.5S31 

0.0352 

+71 

-0.3288 

0.5524 

0.0383 

+  1 

+0.1726 

0.5524 

0.0383 

+29 

+1.1112 

0.5500 

0.0494 

+71 

+0.4519 

05500 

+0.0496 

+48 

-1.0988 

0.5514 

0.0876 

-43 

-0.7115 

0.5403 

0.0916 

-15 

-0.8312 

0.5398 

0.0927 

-22 

-0.3538 

0.5367 

0.1053 

+  7 

-0.6331 

0.5332 

+0.1200 

-  7 

-0.8318 

0.5305 

+0.1323 

-18 

-35 
+12 
-54 
+16 

+26 
+11 
-56 
-25 
+36 

-  9 
-90 
-90 
-90 
-57 

-82 
-90 
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ELEMENTS  FOR  THE  PREDICTION  OF  OCCULTATION8. 

OCTOBER. 

TH-SWrt 

At  Coiuiuctiok  EC  fi.  A. 

XJatUga 

Parallel!. 

Nun*.' 

Man 

1*80.0. 

Apparent 

WaaUnjrton 
MeanTfine. 

HonrAngl* 

s 

T 

* 

y 

N. 

S. 

■»  Aquarii 

5* 

♦877 

+19.4 

-12°    7.3 

A     h    tn 
8    5     4.4 

-  3  50\3 

+1.1371 

0.5277 

+0.1436 

+78 

ill 

B.A.C.7774 

5* 

'j.7a 

90.1 

9  365 

8  20  4 

-  0  40.1 

-1.1798 

0.5271 

0.1465 

-43 

-90  i 

a  Aquarii 

4 

286 

90.3 

8  10.9 

S    2  59.0 

-  6  34  3 

+0.1090 

0.5242 

0.1604 

+39 

-39. 

78  Aquarii 

64 

2.87 

20.2 

7  48.3 

4    0.7 

-  5  344 

-0.1422 

0.5242 

0.1611 

♦25 

-43 

81    Aquarii 

64 

2.89 

20.2 

7  40.1 

7  35.7 

-9    5.6 

+0.3863 

0.5337 

0.1635 

+50 

-19  i 

82  Aquarii 

64 

♦2.89 

+20.3 

-  7  10.9 

8  19.1 

-  1  303 

-0.1533 

0.5237 

+0.1635 

+25 

-44  i 

f  Aquarii 
96  Aquarii 
B.A.C.8184 

4 

2.92 

20.2 

6  39.5 

14  23.7 

+  4  30.5 

+0.8916 

0.5234 

0.1672 

+51 

-19  ! 

54 

2.94 

20.4 

5  44.6 

17    3.8 

+  7    6.0 

-0.2749 

0.5233 

0.1683 

+19 

-51  ! 

6 

2.96 

20.4 

5    9.0 

22  94.4 

-11  49.7 

-0.0840 

0.5231 

0.1709 

+33 

-36  | 

30  Piacium 

54 

3.00 

20.2 

3  83.4 

10    8    7.5 

-  2  16.3 

-0.2890 

0.5230 

0.1746 

+  19 

-52 

34  Piscium 

6 

+3.01 

+30.0 

-  3  47.0 

10  45.1 

+  0  16.7 

+0.6035 

0.5230 

+0.1754 

+76 

-  a 

99  Piacium 

5 

3.09 

19.9 

3  39.4 

15  36.7 

+  4  50.2 

+1.2891 

0.5236 

0.1767 

+87 

+52 

6  Ceti 

6 

3.03 

19.7 

3    4.7 

18  48.3 

+  8     5.9 

+1 .2439 

0.5336 

0.1773 

+87 

+46  ! 

B.A.C.5 

54 

3.04 

19.7 

2  51.2 

19    4.5 

♦  8  21.7 

+1.0438 

0.5237 

0.1773 

+87 

+36. 

10  Ceti 

6 

3.09 

19.3 

-  0  40.5 

11    4  28.6 

-  6  30.6 

+0.3191 

0.5248 

0.1786 

+54 

-IT1 

B.A.C.237 

SI 

+3.15 

+18.3 

+  9  46.3 

17  21.9 

+  6    0.1 

-1.1609 

0.5266 

♦0.1786 

-36 

-88 

/  Piacium 

& 

3.18 

16.9 

3     1.2 

19    7    4.5 

-  4  41.6 

+1.0055 

0.5395 

0.1765 

♦90 

+24 

;  Piacium 

5 

3.21 

16.3 

5  33.6 

+  1  35.7 

-0.6620 

0.5311 

0.1746 

-  2 

-81 

v  Piacium 

44 

351 

15.6 

4  55.0 

19    8.4 

+  7    0.7 

+1.0368 

0.5329 

0.1735 

+90 

♦27: 

64  Ceti 

54 

3.27 

13.5 

8    2.4 

IS  10  10.3 

-  2  24.7 

+0.1771 

0.537!) 

0.1648 

+45 

-23 

f « Ceti 

4 

+3.87 

+13.4 

♦  8  18.9 

10  58.8 

-  1  37.7 

+0.0126 

0.5379 

+0.1643 

+36 

-:ta: 

5 

3.30 

12.4 

10    58 

16  48.7 

♦  4     1.4 

-0.U718 

0.5400 

0.1609 

-22 

-80 

B.  A.C.755 

64 

3.29 

12.3 

10    3.3 

17  46.2 

+  4  57.2 

-0.7716 

0.5407 

0.1596 

-  8 

-B0  1 

85  Ceti 

6 

3.29 

11.0 

10  15.5 

14    1   28.5 

+0.2158 

0  5438 

0.1534 

+48 

fi  Ceti 

4 

3.37 

10.9 

9  38.8 

2  39.7 

-10  26.0 

+1.0676 

0.5440 

0.1524 

+90 

+331 

Lalaode  5725 

6 

♦3.30 

+  8.9 

♦12  455 

13  58.9 

-  0  36.5 

-0.7633 

0.5483 

+0.1431 

-  8 

-78' 

/  Tauri 

4 

3.87 

6.8 

13  32.8 

10    0  35.1 

♦10  47.2 

+1.0474 

0.5535 

0.1304 

+90 

+:« 

48  Tauri 

6 

3.81 

2.8 

15    7.0 

31  15  5 

+  6  46.3 

+0.7278 

0.5623 

0.1040 

+90 

+15  : 

*  Tauri 
63  Tuuri 

4 

3.80 

3.4 

15  21.3 

93    4.5 

♦  8  31.5 

+0.6617 

0.5631 

0.1012 

+86 

+11 

6 

3.21 

1.8 

16  30.6 

10    0  41.5 

♦10    5.3 

-0.4051 

0.5640 

0.0985 

+  12 

-19: 

<P  Tauri 

84 

+3.82 

+  1.6 

+17  10.8 

0  59.0 

♦10  22.1 

-1.0857 

0.5640 

+0.0983 

-33 

-73. 

70  Tauri 

6 

3.18 

1.9 

15  40.8 

1  49.0 

+1 1     3.6 

+0.5745 

0.5644 

0.0972 

+76 

+  7, 

71  Tanri 

6 

3.17 

1.9 

15  21.6 

3    2.1 

+11  93.1 

+0.9455 

0.5644 

0.0967 

♦90 

+30' 

75  Tauri 

6 

3.19 

1.5 

16    6.3 

2  58.0 

-II  43.0 

+0.2474 

0.564!) 

0.0952 

+50 

e<  Tauri 

4 

3.18 

1* 

15  42.6 

3     1.8 

-11  39.3 

+0.6712 

0.5649 

0.0951 

+88 

♦  13 

«•  Tauri 

4 

♦3.18 

♦  1.6 

.15  37.1 

3    4.3 

-11  36.9 

+0.7730 

0.5649 

+0.0951 

+90 

+.9, 

80  Tanri 

6 

3.16 

1.6 

3  44.6 

-10  57.9 

+1.0798 

0.5652 

0.0940 

+90 

♦41  1 

B.A.C.  1391 

6 

3.17 

1.5 

15  56.8 

3  55.1 

-10  47.8 

+0.5034 

0.5652 

0,0938 

+69 

81  Taori 

6 

3.16 

1.6 

15  36.7 

3  58.1 

-10  44.9 

+1.0404 

0.5652 

0.0937 

+90 

+38. 

80  Tauri 

64 

3.16 

1.5 

15  36.4 

4  30.6 

-10  135 

+0.9183 

0.5657 

0.0927 

+90 

+39' 

a  Tanri 

I 

+3.16 

+  0.9 

+16  16.8 

6  10.0 

-  8  28.8 

+0.3706 

0.5659 

+0.0903 

+59 

-41 

«•  Tauri 

5 

3.13 

0.8 

15  34.5 

7  465 

-7    4.4 

+1 .2468 

0.5667 

0.0878 

+90 

+60 

o*  Tauri 

5 

3.14 

+  0.7 

15  41.5 

7  49.5 

-  7     15 

+1.1369 

0.5667 

0.0878 

+90 

+46 

B.A.C.  1696 

5 

3.10 

-  1.0 

16  58.5 

15  50.1 

♦  0  42.4 

+0.4202 

0.5701 

0.0749 

+62 

0 

m  Tauri 

S 

3.10 

2.2 

18  39.5 

20  12.1 

+  4  55.2 

-0.8672 

0.5718 

0.0677 

-16 

-72 

111  Tauri 

54 

+3.00 

-  3.1 

♦17  16.5 

17    3  38.9 

-II  53 M 

+0.8680 

0.5746 

+0.0544 

+90 

+39 

115  Tauri 

6 

3.00 

3.5 

17  51.8 

4  60.4 

-10  44.9 

+0.3131 

0.5749 

0.0535 

+55 

-  3 

117  Tauri 

6 

2.98 

3.3 

17    8.6 

5  13.6 

-10  23.5 

♦1.0897 

0.5751 

0.0521 

+!XI 

+46. 

.119  Tauri 

5 

2.98 

4.1 

18  30.4 

7    0.6 

-  8  39.3 

-o.aii7 

0.5755 

0.0488 

+21 

-34 

ISO  Tauri 

6 

2.97 

4.2 

18  87.4 

7  34.8 

-  8    6.3 

-0.1730 

0.5763 

0.0474 

♦95 

-30 

,137  Tauri 

6 

+3.94 

-  5.0 

♦18  55.3 

11  36.3 

-  4  135 

-0.4816 

0.5775 

+0.0401 

+  8 

-49, 

130  Tauri 

6 

2.91 

5.0 

17  41.1 

13  34.8 

-  8  19.2  +0.8876 

0.5781 

0.0365 

+90 

+33! 

j'Oriooia 

6 

391 

6.0 

19  43.5 

16  45.2 

+  0  44.3  <-l.  1371 

0.5789 

0.0307 

-40 

-71 

xtOrionii 

6 

3.86 

6.8 

19  41.5 

30  23.9 

+  4  14.0. -1.0014 

0.5801 

0.0833 

-27 

-71 

68  Orioni. 

6 

3.81 

7.4 

19  48.8 

18    0     1.5 

+  7  44.61-1.0537 

0.5808 

0.0170 

-31 

-71 

71  OrionU 

6 

+2.79 

-  7.3 

♦19  11.5 

1  14.5 

♦  8  54.9  1-0.3869 

0.5811 

♦0.0149 

+13 

-40 

96  Geminorum 

4 

+3.58 

-  8.5 

+17  453 

12  53.6 

-  3  51.6|+l  1413 

0.5838 

-0.0081 

+90 

+55 
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ELEMENTS  FOR  THE  PREDICTION  OF  OCCULTATIONS. 

OCTOBEE. 

Tbi  Stab'* 

At  Coxjmccnott  is  K.  a. 

LtoLIinir 
I'amlloiji. 

— 

M!m  (rota 

,£!& 

WWiMrtM 

Sloan  Time. 

II 

_L 

* 

y> 

N. 

8. 

+17°  19.6 

W.Tii.6B5 

6 

+2.28 

-1f& 

d     h    m 
Iff    9  32.6 

h   m 

-  7  58.8 

+0.9861 

0.5864 

-0.0490 

+90° 

+39 

/  (ie  nil  riorum 

B 

a.»4 

11.4 

17  55.9 

12  43.6 

-  4  54.9 

+0.198:1 

0.11550 

+47 

-  9 

g  Geminonira 

2.21 

11.9 

18  47.1 

15  88.8 

-  2  15.9 

-o.wjitr. 

().:-> --lib 

0.0605 

-14 

-71 

6 

itii 

12.1 

17  37.0 

21  36.8 

4  3  37.4 

-0.0409 

0.5868 

DXI78I 

+33 

-84 

5  Caneri 

6 

HOD 

ILrJ 

16  46.0 

21  54.6 

+  3  55.5 

+0.8058 

o.58;u 

0.11724 

+90 

+23 

C>  Ca.n--.ii 

41 

+2.04 

-12.5 

+17  59.2 

3*    2  20.2 

+  8  11.8 

-0.7785 

O.-'.-W 

-0.0804 

-10 

-72 

d>  Caneri 

6 

1.95 

12.7 

17  95.1 

8     1.6 

-10  20.1 

-0.(if— i!.i 

0.5865 

0.OB11 

-  4 

64  Caneri 

6 

177 

18.6 

15  46.2 

-  0  12.7 

-0.0710 

0.5861 

0.1126 

+31 

-30 

Si 

1.72 

18.7 

15  45.4 

SI     7.9 

+  2  16.8 

-0.3460 

0.5858 

0.1139 

+  16 

-47 

o1  Caneri 

6 

1.73 

128 

16    0.9 

21   16.1 

♦  2  84.7 

-0.6229 

0.5858 

0.1141 

0 

-67 

it1  Caneri 

6 

+  164 

-12.8 

+15  87.1 

31    3  87.2 

+  8  21.9 

-0.791 4 

0.5B52 

-0.1348 

-10 

-75 

6 

1.63 

12  8 

15  24.6 

4  39.5 

+  0  31  5 

-0,9005 

i>.5di>2 

0.1266 

-18 

-75 

IS  Leonia 

6 

1.43 

12  20.0 

17  46.4 

-  1  50 .7 

+0.4123 

0.5835 

0.1460 

+61 

-  7 

23  Leonia 

6 

12.3 

13  35.7 

19  42.8 

+  0    1.4 

-1.1484 

0.5834 

0.1488 

-37 

-77 

v  Leonin 

6 

1.36 

11.9 

12  59.2 

28  45.8 

+  8  57.1 

-0.9874 

0.5831 

0.1528 

-23 

-77 

A   Lrunia 

44 

+1.30 

-11.2 

+10  33.2 

93    2  52.1 

+  6  54.9 

+0.8139 

0.5825 

-0.1580 

+90 

+15 

a   Uonis 

1* 

l.!9 

11.6 

lit  31.4 

3    3.5 

+  7    5.9 

-1.1899 

0.5825 

0.1581 

-41 

-78 

44  Leonia 

6 

1.23 

10.7 

9  21.6 

'      10  13.2 

-10    08 

+0.8141 

0.5817 

0.1665 

+90 

+  14 

45  Leonia 

6 

IJtl 

10.8 

10  20.4 

11   13.8 

-  9     1.7 

0.5817 

0.1676 

+17 

-52 

o  Leonia 

4 

1.18 

10.7 

9  53.4 

13  25.4 

-  6  55.0 

-0.2551 

0.5813 

0.1704 

+21 

-47 

49  1  eonia 

6 

+1.17 

-10.5 

+  9  14.2 

14  82.5 

-  6    0.0 

+0.2367 

11.5812 

-0.1713 

+49 

-19 

66  Leonia 

64 

1.10 

9.5 

6  47.6 

83  19.6 

+  2  37.6 

+  1.1064 

0.5805 

0.1795 

+90 

+34 

5 

1.07 

9.3 

6  42.7 

33    1  80.6 

+  4  34.1 

+0.8214 

0.5801 

0.1812 

+90 

+  13 

x  Leonia 

5 

1.04 

9.4 

7  56.9 

3  10.5 

+  6  80.0 

-0.7*47 

0.5799 

0.1887 

-80 

4 

0.99 

8.7 

6  39.1 

10    3.7 

-11     1.8 

-0.7292 

0.5794 

0.1878 

_  5 

-83 

69  Leonia 

6 

+097 

-  7.6 

+  3  41.5 

15  44.7 

-  5  33  1 

+1.1418 

0..1789 

-0.1913 

+90 

+36 

10  Virginia 

61 

O.B5 

6.3 

+  2  32.2 

34    6  54.7 

+  9    A\ 

-0.6604 

0.5785 

0.1970 

-  1 

-83 

n  Virginia 

0.84 

5.4 

-  0    3.1 

11   18.7 

-10  41.4 

+1.0335 

0.5782 

0.1976 

+90 

+36 

y  Virginia 

3 

O.HI 

-  4.3 

0  49.6 

20  48.0 

-  1  38.4 

-0.0382 

0.5780 

0.1 977 

+33 

-37 

IfEfT 

MOON. 

y  Libre 

41 

+056 

+  3.9 

-14  84.4 

3T  23     1.5 

-  3    0.0 

+0.5947 

0.5781 

-0.1345 

+67 

-  2 

6 

0.97 

15  18.4 

38    2  39.3 

+  1  89.9 

+1.0382 

0.5805 

0.1294 

+75 

+28 

6J 

0.99 

5.0 

13  56.9 

8  41.6 

+  7  19.1 

-1.1066 

0.'.80:( 

0.1198 

-41 

-90 

49  Lib™ 

6 

1.01 

4.9 

16  11.1 

9  36.0 

+  8  115 

+1.0797 

0.5803 

0.1184 

+74 

+39 

p  Ophinchi 

44 

+1.10 

+  6.1 

-16  21.8 

22  43.0 

-  3  10.0 

-0.1449 

0.5793 

-0.0964 

+16 

-44 

24  Scorpii 

54 

Llil 

6.4 

17  31.2 

39    3    9.4 

+  1     6.8 

+0.6431 

0.578' > 

0.0891 

+67 

+  2 

39  Ophiuchi 

64 

1.20 

6-9 

18  43.0 

11  50.1 

+  9  28.7 

+1.1888 

0.5776 

0.0732 

+72 

+45 

B.A.C.6294 

54 

151 

10.7 

18  28.6 

31    8  57.5 

-  0  47.1 

-0.5177 

0.5670 

-0.0014 

-13 

-71 

Lalande  354M 

64 

162 

11.5 

19  24.4 

17    9.3 

-11    45 

+0.6383 

0.5614 

+0.0835 

+61 

+  2 

B.A.C.6536 

6 

+  1.66 

♦  11.7 

-19  87.9 

19  31.5 

-  8  47.2 

+0.7630 

0.5605 

+0.0280 

+71 

+  9 

d  Sagiltarii 

5 

+1.68 

+  11.9 

-19    9.1 

23  48.4 

-  4  38.0 

+0.5613 

0.5588 

+0.0351 

+55 

-  3 

NOVEMBER 

p1  Sagiltarii 

< 

+  1.70 

+12.4 

-18    3.5 

1     1  41.1 

-  2  50.1 

-0.5530 

0.5581 

+0.0384 

-11 

-74 

p>  Sagitlarii 

64 

1.70 

12.3 

18  31.0 

1  44.9 

-  2  46.4 

-0.0540 

0.5581 

0.0384 

+16 

-38 

B.A.C.6707 

64 

1.77 

12.6 

19    6.0 

8  28.7 

+  3  43.9 

+0.8736 

0.55511 

0.0495 

+71 

+  17 

It.  A.  C.  6710 

6 

1.76 

12.9 

18  88.9 

6  46.9 

+  4     1.5 

+0.2187 

0.5549 

0.0499 

+33 

-23 

r'  Capricorni 

64 

2.011 

155 

15  32.2 

3  13  28.4 

+  7  47.8 

-0.9430 

05423 

0.0937 

-30 

-90 

t"  Capricorni 

54 

+2.01 

+  15  6 

-15  81.0 

14  24.7 

+  8  41.7 

-1.0602 

05417 

+0.0938 

-39 

-90 

B.  AC.  7263 

6 

2.10 

15.5 

16  27.9 

83  84.2 

-  6  35.7 

+1.0595 

0.5384 

0.1054 

+74 

+30 

Lalande  40522 

6 

2.10 

16  1 

11  55.1 

83  56.8 

-  6    4.1 

-0.5848 

0.5384 

0.1058 

-  6 

-77 

39  Capricorni 

61 

218 

16.1 

15  38.4 

3    8  83.4 

+  3    6.8 

+1.1460 

0.6348 

0.1162 

+75 

+38 

18  Aquaril 

54 

2.21) 

16.8 

13  81.7 

12  39.0 

+  6  14.6 

-0.8606 

0.5335 

.0.1208 

-21 

-90 

i  Capricorni 

51 

+2.29 

+  17.6 

-II  53.2 

23  59.0 

-  6  45.9 

-1.0537 

0.6899 

+0.1336 

-33 

-90 

a*  Aquarii 

54 

+2.40 

+17.7 

-18    7.2 

4  12  20.6 

+  5  13.5 

+0.9166 

05862 

+0.1441 

+78 

+18 

440 
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eleme:  > 

ITS  FOR  THE  PREDICTION  OF  OCCULTATIONS. 

NOVEMBER. 

i 
i 

The 

>tak'b 

t 

At  COKJUxcnoH  ih  R.  A. 

Limiting 
Parallels. 

Name. 

Mai 

Red'ns  from 
1886.0. 

Apparent 
Declination. 

Washington 
Mewi  Time. 

Hour  Angle 
H 

• 

Y 

x' 

y' 

N. 

8. 

Aa 

AS 

i 

8 

+1#6 

o       / 

d     h    m 

b    m 

~° 

o 

A  Aquarii 

4 

+2.58 

-  8  10.9 

5  10  16.4 

+  2  30.8 

-0.0849  |  0.5223 

+0.1609 

+28  !  -40 

a 

78  Aquarii 

6- 

2.59 

18.7 

7  48.3 

11    18.2 

+  3  30.8 

-0.3357  j  0.5222 

0.1614 

+15 

-55 

81  Aquarii 

6 

2.62 

18.6 

7  40.1 

14  53.7 

+  7    0.1 

+0.0977' 0.5217 

0.1638 

+39 

-30 

Ht>  Aquarii 

6« 

2.63 

18.8 

7  10.9 

15  30.2 

+  7  35.5 

-0.3412  0.5214 

0.1643 

+15 

-56 

ft 

!    A1  Aquarii 

5| 

2.63 

18.4 

8  18.2 

16  52.0 

+  8  54.9 

+1.1231  ;  0.5213 

0.1650 

+82 

+33 

,     <j>  Aquarii 
I  96  Aquarii 

4 

+2.67 

+18.8 

-  6  39.5 

21  43.0 

-10  22.5 

+0.1125 

0.5208 

+0.1677 

+40 

-29 

5, 

2.70 

18.9 

5  44.6 

6    0  23.4 

-  7  46.7 

-0.4496   0.5208 

0.1691 

+  9 

-64 

1         B.  AC.  8184 

6 

2.75 

18.9 

5    9.0 

5  45.1 

-  2  34.3 

-0.1915 

0.5206 

0.1716 

+23 

-46 

|  20  Piscium 

5- 

2.83 

19.0 

3  23.4 

15  29.8 

+  6  53.6 

-0  4432 

0.5207 

0.1754 

+10 

-63 

|  24  Piscium 

6 

2.85 

18.7 

3  47.0 

18    8.0 

+  9  27.2 

+0  4539 

0.5210 

0.1763 

+63 

-10 

29  Piscium 

5 

+2.88 

+18.3 

-  3  39.4 

22  50.4 

-  9  58.5 

+1.1458 

0.5214 

+0.1776 

+87 

+35 

4  Ceti 

6 

2.91 

18.3 

3  10.7 

7    1  57.5 

-  6  56.7 

+1  1725 

0.5214 

0.1783 

+87 

+37 

5  Ceti 

6 

2.91 

18.3 

3    4.7 

2  12.5 

-  6  40.2 

+1.1064 

0.5215 

0.1783 

+87 

+31 

B.A.C.5 

5< 

2.91 

18.4 

2  51 .2 

2  28.6 

-  6  26.6 

+0.9082 

0.5217 

0.1785 

+87 

+17 

10  Ceti 

6 

3.00 

18.1 

-  0  40.5 

11  53.8 

+  2  42.3 

+0.1995 

0.5229 

0.1 799 

+47 

-24 

B.A.C.237 

6- 

+3.12 

+17.6 

+  2  46.3 

8    0  47.3 

-  8  46.8 

-1.2511 

0.5255 

+0.1803 

-46 

-87 

f  Piscium 

5 

3.22 

16.2 

3     1.2 

14  28.8 

+  4  30.4 

+0.9354 

0.5295 

0.1783 

+90 

+19 

n  Piscium 

5 

3.29 

16.0 

5  33.6 

20  46.1 

+10  36.5 

-0.7103 

0.5316 

0.1767 

-  4 

-73 

¥ 

v  Piscium 

f 

3.32 

15.3 

4  55.0 

0    2  29.9 

-  7  50.1 

+0.9945 

0.5337 

0.1747 

+90 

+24 

64  Ceti 

5< 

3.45 

13.5 

8    2.4 

17  25.7 

+  6  38.3 

+0.1708 

0.5398 

0.1672 

+45 

-23 

£i  Ceti 

4 

+3.46 

+13.4 

+  8  18.9 

18  14.0 

+  7  25.1 

+0.0072 

0.5398 

+0.1670 

+36 

-32 

£  Arietia 

5 

3.52 

12.6 

10    5.8 

10    0    0.7 

-10  59.0 

-0.9563 

0.5425 

0.1633 

-20 

-80 

B.A.C.755 

6 

3.51 

12.3 

10    3.3 

0  57.7 

-10    3.7 

-0.7568 

0.5430 

0.1625 

-  7 

-74 

85  Ceti 

6 

3.55 

11.2 

10  15.5 

8  35.1 

-  2  40.7 

+0.2413 

0.5466 

0.1564 

+49 

-18 

H  Ceti 

4 

3.54 

10.9 

9  38.2 

9  45.5 

-  1  326 

+1.0919 

0.5473 

0.1557 

+90 

+35 

Lalande  5725 

6 

+3.64 

+  9.3 

+12  45.3 

19  57.0 

+  8  19.2 

-0.7065 

0.5521 

+0.1463 

-  5 

-77 

/  Tauri 

4 

3.65 

7.0 

12  32.8 

117  23.3 

-  4  37.0 

+1.1163 

0.5575 

0.1342 

+90 

+39 

48  Tauri 

6 

3.72 

3.0 

15    7.1 

18    3  43.1 

-  8  58.6 

+0.8387 

0.5680 

0.1067 

+90 

+22 

y  Tauri 

4 

3.72 

2.6 

15  21.2 

5  30.2 

-  7  15.3 

+0.7802 

0.5689 

0.1039 

+90 

+18 

(5>  Tauri 

4 

3.76 

2.2 

17  165 

6  51.8 

-  5  56.4 

-1.1064 

0.5693 

0.1020 

-34 

-73 

i 

63  Tauri 

6 

+3.74 

+  2.2 

+16  30.6 

"7    5.6 

-  5  43.1 

-0.2774 

0.5694 

+0.1019 

+20 

-41 

6*  Tauri 

5< 

3.76 

2.0 

17  10.8 

7  22.9 

-  5  26.4 

-0.9535 

0.5694 

0.1016 

-22 

-73 

70  Tauri 

6 

3.72 

2.0 

15  40.8 

8    5.1 

-  4  45.7 

+0.6985 

0.5701 

0.1004 

+90 

+14 

71  Tauri 

6 

3.71 

1.9 

15  21.6 

8  24.6 

-  4  269 

+1.0673 

0.5705 

0.0994 

+90 

+39 

75  Tauri 

6 

3.73 

1.7 

16    63 

9  19.7 

-  3  33.7 

+0.3737 

0.5705 

0.0986 

+58 

-  4 

0»  Tauri 

4 

+3.72 

+  1.7 

+15  42.6 

9  23.4 

-  3  30.1 

+0.7966 

0.5705 

+0.0986 

+90 

+20' 

&*  Tauri 

4 

3.72 

1.7 

15  37.1 

9  25.8 

-  3  27.8 

+0.8966 

0.5709 

0.0977 

+90 

+27 

80  Tauri 

6 

3.71 

1.6 

15  23.3 

10    5.5 

-  2  49.5 

+1.2034 

0.5709 

0.0972 

+90 

+53  1 

BAG.  1391 

5 

3.72 

1.5 

15  56.8 

10  15.8 

-  2  39.6 

+0.6316 

0.5709 

0.0972 

+82 

+10  1 

81  Tauri 

6 

3.71 

1.6 

15  267 

10  18.7 

-  2  368 

+1.1647 

0.5709 

0.0968 

+90 

+49  | 

85  Tauri 

«! 

+3.71 

+  1.5 

+15  36.4 

10  50.6 

-  2    6.0 

+1.0452 

0.5712 

+0.0957 

+90 

+381 

a  Tauri 

1 

3.73 

1.0 

16  168 

12  37.0 

-  0  23.3 

+0.5029 

0.5720 

0.0929 

+69 

+  3| 

&*  Tauri 

5 

3.71 

+  0.8 

15  41.5 

14    6.0 

+  1     2.6 

+1.2578 

0.5728 

0.0909 

+90 

+621 

B.A.C.1526 

5 

3.71 

-  1.1 

16  58.5 

21  58.2 

+  8  38.0 

+0.5712 

0.5759 

0.0776 

+76 

+  9 

lit  Tauri 

5 

3.73 

2.2 

18  29.5 

13    2  15.5 

-11   14.0 

-0.7012 

0.5776 

0.0704 

-  5 

-70 

111  Tauri 

5« 

+3.67 

-  3.6 

+17  165 

9  34.7 

-  4  10.6 

+1.0351 

0.5803 

+0.0567 

+90 

+41 

1115  Tauri 

6 

3.68 

4.0 

17  51.8 

10  45.0 

-  3    2.9 

+0.4852 

0.5808 

0.0546 

+68 

+  6 

117  Tauri 

6 

3.66 

3.9 

17    8.6 

11     7.8 

-  2  40.9 

+1 .2572 

0.5808 

0.0543 

+90 

+66 

119  Tauri 

5 

3.67 

4.4 

18  30.4 

12  53.1 

-  0  59.4 

-0.0730 

0.5813 

0.0507 

+31 

-24 

120  Tauri 

6 

3.67 

4.5 

18  27.4 

13  267 

-  0  27.1 

+0.0070 

0.5817 

0.0494 

+35 

-I9| 

i 

127  Tauri 

6 

+3.65 

-  5.4 

+18  55.3 

17  24.2 

+  3  218 

-0.2950 

0.5830 

+0.0418 

+18 

-37 

130  Tauri 

6 

3.62 

5.7 

17  41.1 

19  81.1 

+  5  14.3 

+1.0698 

0.5830 

0.0389 

+JH) 

+46 

**  Orionis 

6 

3.63 

6.6 

19  43.5 

22  283 

+  8  14.6 

-0.9408 

0.5844 

0.0322 

-22 

-71 

r3  Orionis 
68  Orionis 

'6 

3.59 

7.5 

19  41.5 

14    2    3.0 

+11   41.5 

-0  8013 

0.5851 

0.0258 

-12 

-71 

6 

3.56 

8.1 

19  48.8 

5  38.4 

-  8  51.0 

-0.8470 

0.5860 

0.0 183 

-15 

-71 

71  Orionis 

6 

+3.54 

-  8.2 

+19  11.5 

6  50.4 

-  7  41.7 

-0.1815 

0.5861 

+0.0161 

+25 

-27 

W,vii.,685 

6 

+3.13 

-13.3 

+17  19.6 

Iff  14  51.1 

-  0  52.9 

+1 .2246 

0.5880 

-0.0480  +90 

+61 
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ELEMENTS  FOR  THE  PREDICTION  OF  OCCULTATIONS. 

NOVEMBER. 

T.K** 

Jtl  COKJUKITIOK  nt  R.  A. 

Parallel.. 

K».. 

*»* 

n.'iin 

LO. 

>M.M'rn<i»M 

Mewl  Tiinp. 

Hour  Angle.        ,. 

B       |      Y 

s' 

N. 

a. 

/  Gemiaorum 

6 

+3*09 

-list 

+17"  56.9 

IS  18     L4 

+  2  10.3  +0.4416 

0.5879 

-0.0641 

+64° 

+  1 

g  Gemiaorum 

6 

3.06 

144 

18  47.1 

20  46.4 

4  4  49.1  1-0.5917 

0.5878 

0.05H7 

-59 

6 

2.96 

14.9 

17  37.0 

19    2  53.1 

+10  42.0+0.2065 

0.5870 

0.0712 

+48 

|     5  Cancri 

6 

2.94 

14.6 

16  46.0 

3  11.9 

+1)     0.H+I.055I 

0.5870 

0.0717 

+90 

+41 

!     p  Cancri 

a 

2.80 

15.5 

17  59.1 

7  38.0 

-  8  43.7   -0.5304 

05861 

0.0790 

+  5 

-56 

d'  Cancri 

6 

+2.BI 

-15.9 

+17  25.0 

13  20.8 

-  3  13.7-0.4378 

0.6855 

-0.0903 

+  10 

-51 

54  Cancri 

6 

2.61 

16.3 

15  46.1 

23  56.4 

♦  6  58.4  j+0.1870 

05831 

0  1089 

+47 

-15 

o<  Cancri 

54 

256 

16.5 

15  45.3 

IT    2  33.2 

+  9  29.5 !  -0.0900 

0.5826 

0.1136 

+30 

-31 

o<  Cancri 

6 

s.:->7 

16.6 

16    0.8 

3  41.5 

+  9  37.4 

-0.3702 

0.5824 

0.1138 

+14 

-48 

ir1  Cancri 

6 

2.<a 

16.8 

15  27.0 

8  57.2 

-  8  20.7 

-0.5378 

0.5811 

0.1237 

+  5 

-61 

t!  Cancri 

6 

+2.47 

-16.8 

+15  24.5 

10  10.5 

-  7  10.1 

-0.6479 

0.6808 

-0.1253 

-  | 

-70 

18  Leonii 

6 

2.25 

16.2 

12  19.9 

23  30.4 

+  5  40.7 .  +0.6753 

0.5776 

0.1451 

+87 

+  8  + 

£1  Leonii 

6 

2.22 

16.7 

13  35.6 

IS    1  29.0 

+  7  35.0  ,  -0.8!«6 

05771 

0.1477 

-17 

-77 

v  Leonii 

5 

2.17 

16.5 

12  59.1 

4  35.2 

+10  34.5 

-0.7423 

05764 

0.1517 

-76 

A  Leonii 

*1 

3.10 

15.7 

10  33.1 

8  47.5 

-  9  23.3 

+  1.0784 

05755 

0.1567 

+80 

+34 

1     a  Leonii 

14 

+2.09 

-16.4 

+12  31.3 

8  59.2 

-  9  11.0 

-0.9499 

0.5755 

-0.1569 

-20 

-78 

44  Leonia 

6 

2.00 

15.2 

9  21.5 

16  19.2 

-  2    6.8 

+1.0735 

0.5737 

0.1649 

+90 

+32 

6 

1.98 

15.5 

10  20.3 

17  21.3 

-  1     6.9 

-0.0895 

n.r.';35 

0.1661 

+30 

-37 

49  Leon  in 

4 

1.95 

15.4 

9  53.3 

19  36.4 

♦  1     3.5 

-0.0118 

0.5738 

0.1688 

+36 

-33 

6 

1.95 

15.1 

9  14.1 

20  35.0 

+  1  59.9 

+0.4842 

0.5727 

0.1697 

+67 

-  6 

1     t  Leonia 

G 

+1.81 

-13.9 

+  6  43.7 

19    7  51.4 

-11     7.6 

+1.0671 

0.5707 

-0.1797 

+90 

+30 

5 

1.78 

14.2 

7  56.9 

9  44.7 

-  9  18.3 

-0.5241 

11.5705 

0.1811 

+  6 

-67 

i     e  Leonia 

4 

1.70 

13.4 

6  39.0 

16  50.6 

-  2  37.3 

-05171 

0.5696 

0.1861 

+  7 

-67 

10  Virginii 

64 

1.47 

10.6 

+  2  32.1 

30  14  22.4 

-  5  40.6 

-0.4779 

0.5675 

0.1950 

+  9 

-66 

,     ,  Virginii 

4 

1.45 

9.5 

-  0    22 

18  55.2 

-  1   17.3 

+1.2286 

0.5673 

0.1059 

490 

+43 

!     v  Virginii 

3 

+1.37 

-  8.3 

-  0  49.6 

III    4  37.3 

+  8    4.7 

+0.1239 

0.5675 

-0.1963 

+42 

-28 

38  Virginii 

6 

1.34 

7.6 

2  56.1 

9  43.1 

-11      0.2 

+  1.2546 

0.5678 

0.1957 

+87 

+46 

*   Virgin  i. 

6 

1.34 

6.9 

3  12.0 

12  34.9 

-  8  14.3 

+0.9618 

0.5680 

0  1052 

+87 

+20 

46  Virginia 

6 

6.9 

2  45.4 

13    0.1 

-  7  50.0 

+0.4312 

0.5680 

0.1951 

+62 

-12 

48  Virginii 

64 

1.32 

6.7 

3    3.1 

14  28.1 

-  6  25.1 

+0.4448 

0.5682 

0.1947 

+63 

-11 

65  Virgini. 

6 

+1.27 

-  5.6 

-  4  19.8 

33    4.2 

+  I  S3.I 

+0.0742 

0.5692 

-0.1919 

+39 

-31 

66  Virginia 

6 

1.26 

5.4 

4  34.2 

23  36.3 

+  2  24.) 

+0.2124 

1)5695! 

0.1916 

+47 

-23 

/'Virginia 

64 

1.26 

4.9 

5  52.9 

**    2  12.2 

+  4  54.5 

+1.0457 

0.5693 

0.1905 

+84 

+26 

/'Virginia 

5 

1.26 

4.8 

5  40.2 

3  53.6 

+  5  34.4 

+0.7000 

0.5U96 

0.1901 

+84 

+  3 

j  80  Virgini, 

6 

1.23 

4.9 

4  49.0 

4  27.9 

+  7    5.5 

-0.4623 

0.5697 

0.1893 

+  9 

-65 

:  88  Virginia 

64 

+1.20 

-  3.9 

-  6  16.2 

10    5.9 

-II  28.4 

-0.0490 

05701 

-0.1861 

+31 

-38 

1          B.A  .C.mrmalt. 

64 

1.20 

3.3 

7  30.0 

13    2.0 

-  8  38.4 

+0.6556 

0.5709 

0.1  B42 

+79 

1  94  Virginia 

64 

26 

8  30.9 

17  59.8 

-  3  51. 1 

+0.6124 

05716 

0.1805 

+74 

-  2 

95  Virginii 

6 

1.19 

-  2.5 

8  46.2 
NEW 

18  11.0 
MOON. 

-  3  40.3 

+  1.0065 

0.5716 

0.1805 

+83 

+24 

B.A.C.6294 

54 

+  1.28 

+10.3 

-18  28.6 

ST  12  18.7 

+10  22.1 

-0.7192 

05724 

-0.0035 

-25 

-90 

Lnlnnde  35497 

64 

1.37 

11.2 

19  24.4 

98    3  17.1 

-  0    8.9 

+0.4066 

0.5672 

+0.0216 

+57 

-12 

B.A.C.6S36 

6 

113 

19  27.9 

4  36.8 

+  2    6.0 

+0.5267 

05661 

0.0268 

-5 

1     d  Sagittarii 

6 

1.40 

II.G 

19    9.1 

8  49.5 

+  6  10.0 

+0.3185 

0.5646 

0.0340 

+37 

-17 

pi  Sagittarii 

4 

+1.411 

+  M.B 

-18    3.5 

10  40.1 

+  7  56.8 

-0.7898 

05637 

+0.0373 

-26 

-90 

p<  Sagittarii 

64 

1.40 

1  l.c- 

18  31.0 

10  43.9 

+  8     0.5 

-0.3954 

0.5637 

0.0374 

+  3 

-54 

B.A.C.6707 

64 

1.46 

lS.  1 

19    6.0 

17  20.9 

-  9  36.0 

+0.6180 

0.5611 

0.0482 

+61 

0 

B.A.C.6710 

6 

1-46 

12.2 

18  38.9 

17  38.6 

-  9  19.0 

-0.0341 

05607 

0.0493 

+  18 

-37 

57  Sagiltarii 

6 

1.52 

12.5 

19  19.9 

49    0  34 .8 

-  3  36.7 

+1.2636 

0.5575 

0.0606 

+71 

+59 

B.A.  C.  7363 

6 

+1.71 

+14.2 

-16  38.0 

30    7  3g.5 

+  3  27.4 

+0.7588 

0.5425 

+0.1054 

+74 

+  8 

Lalande  4()r.lS 

6 

1.71 

147 

14  55.S 

8  1 1.6 

+  3  58.5 

-0.8776 

0.5425 

0.1058 

-24 

-90 

ail  Capricorn! 

54 

1.79 

14.6 

15  38.5 

16  31.9 

-11  56.9 

+0.8397 

0.5380 

0.1165 

+13 

18  Aquirii 

54 

+1.81 

+15,3 

-13  21.7 

30  44.7 

-  7  52.0 

-1.1647 

0.5363 

+0.1213 

-45 

-90 

442 
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ELEMENTS  FOR 

■—^z---                  — 

fHE  PREDICTION  OP  OCCULT ATION8. 

DECEMBER. 

The  Star'* 

At4*MBMW.»*.A. 

Limiting 
Parallel* 

Hmws 

■bv 

J:...i  'i 
is 

fr 

IB. 

JLVP*R*1 

n,-!,rM(i.,!i 

Wmib  In  Eton 

dirar  Angle 
H 

¥ 

, 

y' 

M. 

s.  1 

1 

dam 

42  Capricorni 

H 

+1.89 

+1& 

-14  33.1 

1     5  25.7 

+  0  33.1 

+1.2388 

U.53* 

+0.1308 

+7b 

+48 

••Aqmrii 

Si 

2.03 

15.6 

12    7.2 

20  15.3 

-  9     4.0 

+0.6017 

0.5272 

0.1444 

+70 

-2 

5 

2.13 

15.7 

11   15.4 

9    6  37.2 

+  0  59-5 

+1.1940 

0.5240 

0.1534 

+79 

+41 

X  Aqua  hi 

4 

2.22 

16.5 

8  10.9 

18    8.3 

-11  49.6 

-0.3964 

0.5310 

0.1612 

-60' 

78  Aqtinrii 

64 

2.23 

15.6 

7  48.3 

19  10.2 

-10  49.5 

-0.6452 

0.5203 

0.1617 

-  3 

-82 

SI    Aqiinrii 

61 

+2.28 

+16.5 

-  7  40.1 

22  46.0 

-  7  19.9 

-0.2119 

0.5200 

+0.1641 

+22 

-48 

82  Aquarii 

61 

8JW 

16.6 

7  10.9 

23  22.6 

-  6  44.4 

-0.6489 

0.5200 

0.1643 

-  2 

-82 

51 

2.29 

16.3 

8  18.2 

S    0  44.5 

-  5  24.8 

+0.8166 

0.5198 

0.1652 

+82 

+11 

4 

2.35 

16.7 

6  39.5 

5  36.2 

-  0  41.5 

-0.1935 

0.5188 

0.1679 

+23 

-47 

96  Aquarii 

si 

2.39 

16.8 

5  44.6 

8  17.3 

+  1  55.0 

-0.7539 

05187 

0.1690 

-  8 

-90 

B.A  C  8)84 

6 

+244 

+16.8 

-  5    9.0 

13  40.3 

+  7    8.7 

-0.4919 

0.5181 

+0.1717 

+  7 

-67 

30  I'lHfium 

51 

2.54 

16.9 

3  23.4 

23  28.3 

-  7  20.1 

-0.7325 

0.5177 

0,1756 

-90 

34  Piacium 

6 

2.57 

16.6 

3  47.0 

4     2    7.6 

-  4  45.4 

+0.1674 

0.5177 

0.1763 

+44 

-36 

27  Piacium 

5 

2.59 

16.3 

4  11.0 

5  11.7 

-  1  46.6 

+1.1508 

0.5177 

0.1770 

+86 

+351 

90  Piacium 

5 

2.61 

16.3 

3  39.4 

6  52.0 

-  0    9.1 

+0.8658 

0.5178 

0.1775 

+87 

+14 

4  Cati 

6 

+2  64 

+16.3 

-  3  10.7 

10    0.6 

+  2  54.1 

+0.8966 

0.5178 

+0.1764 

+87 

+16' 

5  Ceti 

6 

2.61 

16.3 

3    4.7 

10  15.6 

+  3    8.6 

+05303 

0.5178 

0.1784 

+87 

+111 

B.A- €.5 

54 

8.63 

16.3 

2  SI  .2 

10  31.9 

+  3  24.5 

+0.6338 

0.518V 

0.1785 

+79 

0 

10  Celi 

6 

2.77 

16.3 

0  40.5 

20     1.9 

-11  21.9 

-0.0623 

0.5190 

0.1800 

+32 

-39. 

14  Ceti 

6 

2.80 

15.8 

-  1     7.6 

0    0  45.0 

-  6  46.9 

+1.2835 

0.5199 

0.1805 

+89 

+5i ; 

33  Ceti 

6 

+3.02 

+14.8 

+  1  50.6 

19    6.3 

+1 1     2.4 

+1.3344 

0.5343 

+0.1797 

+90 

+63, 

/  Piacium 

5 

3.08 

14.7 

3    1.1 

22  51.3 

+0.7216 

0.5256 

0.1791 

+90 

317 

14.7 

5  33.5 

6    5  11.8 

-  3  10.0 

-0.9120 

0.5277 

0.1775 

-17 

-851 

v  Piacium 

41 

321 

13.8 

4  54.9 

10  58.3 

+  2  26.1 

+0.8O50 

0.5302 

0,1757 

+90 

+11 

64  Celi 

51 

3  41 

12.4 

8    2.4 

7    1  59.6 

-  6  59.9 

+0.0126 

0.5369 

0.1688 

+36 

-33 

fCsti 

4 

+3.43 

+13.4 

+  8  18.9 

2  48.0 

-  6  13.0 

-0.1473 

0.5373 

+0.1684 

+27 

-42 ' 

6 

351 

11.9 

10    5.8 

8  36.2 

-  0  35.6 

-1.0967 

0.5404 

0.1686 

-31 

-801 

B.A.C.755 

til 

3.52 

11.7 

10    3.3 

9  33.3 

+  0  19.7 

-0.8956 

0.5412 

0.1679 

-16 

-»0 

85  Cefi 

6 

3.59 

10.5 

10  15.5 

17  115 

+  7  43.9 

+0.1214 

0.5449 

0.1587 

+43 

-25 

It  Cell 

4 

3.58 

10.1 

9  38.2 

18  22.4 

+  8  59.3 

+0.9718 

0.5455 

0.1579 

+90 

+25 

Lalande  5725 

6 

+3.73 

+  8.8 

+12  45.2 

8    4  33.5 

-  5  16.4 

-0.7932 

0.5517 

+0.1485 

-10 

-78 

/  Tauri 

4 

3.82 

6.5 

12  32,8 

15  57.4 

+  5  45.0 

+1.0498 

0.5581; 

0.1366 

+90 

+34 

48  Tauri 

6 

4.00 

2.6 

15    7.0 

»  12    7.1 

+  1   13.1 

+0.8379 

0.5709 

0.1101 

+90 

+21 

y  Tauri 

4 

4.02 

2.2 

15  21.2 

13  52.9 

+  2  552 

+0.7696 

0.5720 

0.1073 

+90 

+17 

6'  Tauri 

4 

4.08 

2.0 

17  16.5 

15  13.4 

+  4  12.9 

-1.0988 

0.5727 

0.1055 

-33 

-73 

63  Tauri 

6 

+4  05 

+  1.8 

+16  30.6 

15  27.0 

+  '4  26.1 

-0.2737 

0.5731 

+0.1046 

+20 

-41 

d*  Tauri 

5* 

4.07 

1.9 

17  10.8 

15  44.0 

+  4  42.4 

-0.9452 

0.5731 

0.1045 

-21 

-73 

70  Tauri 

6 

404 

1.6 

15  40.8 

16  25.7 

+  5  22.6 

+0.6953 

0,5737 

0.I03O 

+90 

+13 

71  Tauri 

6 

4.113 

1.5 

15  21.6 

16  45.1 

+  5  41.4 

+  1.0629 

0.5737 

0.1038 

+90 

+38 

75  Tauri 

6 

4.06 

1.3 

16    6.3 

17  39.4 

+  6  33.7 

+0.3762 

05742 

0.1012 

+59 

-  4 

01  Tauri 

| 

+4.04 

+  1.3 

+15  42.6 

17  43.0 

+  6  37.3 

+0  7941 

0.5743 

+0.1012 

+90 

+20 

f><  Tauri 

4 

4.04 

1.3 

15  37.1 

17  45.4 

+  6  30.6 

+0.8! '53 

0.5744 

0.1012 

+90 

+26 

BO  Tauri 

6 

4.03 

1.0 

15  23.3 

18  24.4 

+  7  17.2 

+13014 

0.5748 

0.1000 

+90 

+53 

B.A.  (J.  1391 

S 

4.05 

11 

15  56.8 

18  34.6 

+  7  27.0 

+0.6354 

0.5748 

0.0998 

+83 

+10 

81  Tauri 

6 

4.03 

I  J) 

15  26.7 

18  37.5 

+  7  29.8 

+1.1638 

0.5748 

0.0997 

+90 

+48 

US  Tauri 

61 

+4.05 

+  1.0 

+15  36.4 

19    9.1 

+  8    0.3 

+1.0459 

0.5740 

+0.0992 

+90 

+38 

a  Tauri 

4.07 

0.6 

16  16.8 

20  54.1 

+  9  41.6 

+0.5147 

0.5760 

0.0964 

+70 

+  4 

cf  Tauri 

5 

4.06 

+  0  1 

15  41.5 

22  21.7 

+  11     6.0 

+1.2671 

0..)7«i 

0.0942 

+90 

+64 

B.A  C.  1586 

5 

4.11 

-  17 

16  58.5 

10    6    6.2 

-  5  26.3 

+0.6025 

0.581  P<! 

0.08051 

+79 

+  10 

k  Tauri 

5 

4.15 

2.6 

18  29.5 

10  19.0 

-  1  22.7 

-0.6465 

0.5833 

o.()7:i6 

-  2 

-65 

111  Tauri 

51 

+4.12 

-  4.4 

+17  16.5 

17  29.7 

+  5  32.2 

+1 .0909 

0.5867 

+0.0598 

+90 

+45 

115  Tauri 

6 

4.13 

4.7 

17  51.8 

18  38.5 

+  6  38.4 

+0.5511 

0.5869 

0.0577 

+74 

+10 

119  Tauri 

6 

4.15 

5.2 

18  30.4 

20  44.0 

+  8  39.2 

+0  0034 

0.587'J 

0.0537 

+35 

-30 

120  Tauri 

6 

414 

5.3 

18  27.4 

21   16.9 

+  9  10.9 

+0.0843 

0  5880 

0.0530 

+40 

-15 

137  Tauri 

6 

4.15 

6.2 

18  55.3 

11    1     9.4 

-1 1     5.4 

-02061 

05894 

0.0455 

+23 

-31 

130  Tauri 

6 

+4.12 

-  6.6 

+17  41.1 

3    3.5 

-  9  15.6+1.1497 

05903 

+0.0417 

+90 

+53 

X1  Oriouia 

6 

+4.17 

-  7.5 

+19  43.5 

6    6.6 

-  6  19.4; -0.8331 

0.5913 

+0.0355   -14 

-71 
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ELEMENTS  FOB  THE  PREDICTION  OF  OCCULTATIONS. 

DECEMBER. 

' 

HE  STAll 

At  ConiDiccnoK  or  R.  A. 

[■-i^lL-l,. 

»-» 

Mag. 

!;,..]■„ 

from 

l./l'ri.'.l.'.'l; 

Wnahineton 
Mean  Time. 

li.ilil     l!l-|. 

H 

r 

* 

v' 

N. 

S. 

1     j*  Orionii 
1    i4  Orionii 

6 

+4J5 

-  a3 

+  19"  41.5 

11     9  36.2 

-  2  57.7 

-05866 

0.5926 

+0.0281 

-  4 

-d 

5 

4.16 

8.3 

20    8.3 

9  47.1 

-  2  47.1 

-1.1400 

05926 

0.0279 

-40 

-70 

;  6H  Orionii 

6 

4.14 

9.1 

19  48.7 

13    6.3 

+  0  24.5 

-0.7233 

05935 

0.0214 

-  7 

-70 

I  71   Orionii 

6 

4.13 

9.3 

19  11.4 

14  16.7 

+  1  32.2 

-0.0615 

0.5936 

0.0190 

♦32 

-20 

v  Geminorum 

44 

4.13 

10.7 

20  16.8 

19  59.7 

+  7    2.0 

-1.1038 

0.5951 

+0.0068 

-36 

-70 

1   /0.»to™» 

6 

+3.B6 

-16.4 

+17  55.8 

13    0  32.6 

+10  98.9 

+0.6963 

0.5963 

-0.0533 

+83 

+14 

1    g  Geminornm 

S 

3.83 

17.0 

18  47.0 

3  13.3 

-10  56.5 

-0.3891 

0.5962 

0.0584 

+  13 

-44 

1     3  Cancri 

6 

3.75 

17.6 

17  36.9 

9  10.6 

-  5  13.0 

+0.4106 

0.5954 

0.0703 

+62 

+   1 

6 

3.74 

17.5 

16  45.9 

9  28.8 

-  4  56.5 

+1.2505 

05952 

0.0715 

+90 

+63 

f  i  Cancri 

4« 

3.70 

18.4 

17  59.1 

13  48.3 

-  0  45.9 

-0.3124 

05944 

0.0797 

+18 

-41 

«C  Cancri 

(J 

+3.63 

-19.0 

+17  25.0 

19  22.8 

+  4  35.8 

-0.2093 

05933 

-0.0900 

+23 

-36 

54  Cancri 

6 

3.46 

20.1 

15  46.1 

14    5  44.0 

-  9  26  6 

+0.4230 

05901 

0.1099 

+63 

-  2 

54 

3.48 

20.3 

15  45.3 

6  17.6 

-  6  56.8 

+0.1516 

05895 

0.1132 

+44 

-18 

o*  Cancri 

6 

3.43 

20.4 

16    0.8 

8  25.6 

-  6  51.2 

-0.1246 

0.5892 

0.114) 

+28 

-33 

■■  Cancri 

6 

3.34 

20.7 

15  27.0 

14  33.9 

-  0  66.7 

-0.2846 

0.5872 

0.1241 

+19 

-44 

it1  Cancri 

6 

+3.33 

-20.0 

+15  24.5 

15  45.8 

+  0  19.5 

-0.3924 

05869 

-0.1258 

+13 

-51 

6 

3.1 9 

21.3 

14  52.9 

IS    0  25.1 

+  8  32.6 

-1.0051 

0.5834 

0.1393 

-25 

-75 

V>  Leunii 

6 

3.13 

21.5 

14  32.2 

3  43.8 

+11  44.0 

-1.1264 

0.5825 

0.1436 

-35 

-76 

18  Leonia 

6 

3.12 

20.8 

12  19.9 

4  S2.9 

-1 1     9.5 

+0.9345 

0.5891 

0.1451 

+90 

+25 

23  Leonia 

6 

3.09 

21.3 

13  35.5 

6  50.0 

-  9  165 

-0.6930 

0.5813 

0.1478 

+  1 

-70 

„  L«oni« 

5 

+3.05 

-21.3 

+12  59.0 

9  53.8 

-  6  195 

-0.4680 

05809 

-0.1519 

+  9 

-59 

a   i.eoni* 

1| 

3.97 

21.2 

12  31.2 

14  14.9 

-  2    8.0 

-06735 

05785 

0.1570 

-  2 

-76 

6 

2.87 

20.7 

10  20.3 

22  32.9 

+  5  52.0 

+0.1870 

0.5753 

0.1667 

+46 

-21 

p  Leonia 

4 

2.84 

20.6 

9  53.3 

10    0  47.2 

+  8     15 

+0.2678 

0.5745 

0.1688 

+51 

-17 

49  Leonia 

6 

2.83 

20.3 

9  14.1 

1  455 

+  8  57.7 

+0.7614 

05741 

0.1698 

+90 

+10 

x  J-";!; 

5 

+2.65 

-19.7 

+  7  56.8 

14  53.7 

-  2  22.0 

-0.2411 

0.5696 

-0.1811 

+22 

-48 

4 

2.5b 

19.1 

6  38.9 

22    0.7 

+  4  30.1 

-0.2346 

0.5678 

0.1858 

+22 

-18 

b  Virginia 

6 

2.37 

16.5 

4  17.1 

1»  15  21.3 

-  9  45.3 

-1.1366 

0.5639 

0.1933 

-34 

-86 

10  Virginia 

64 

2.31 

16.2 

+  2  33.0 

19  44.1 

+  1  28.5 

-0.2082 

0.5628 

0.1945 

+24 

-47 

y  Virginia 

3 

2.1 1) 

13.7 

-  0  49.7 

IS  10  13.1 

-  8  392 

+0.3833 

0.5611 

0.1952 

+59 

-14 

k  Virginia 

6 

+2.12 

-12.0 

-  3  12.1 

IB  20.5 

-  0  41.3 

+1.2184 

0.5609 

-0.1942 

+87 

+42 

46  Virginia 

6 

2.11 

12.1 

2  45.5 

16  46.1 

-  0  16.7 

+0.6849 

0.5609 

0.1941 

+85 

+  2 

48  Virginia 

64 

2.10 

11.9 

3    3.2 

20  16.3 

♦  1  105 

+0.6952 

0.5609 

0.1937 

+89 

+  3 

65  Virginia 

6 

10.4 

4  19.9 

IB    5    4.1 

+  9  40.4 

+0.3081 

0.5609 

0.1909 

+53 

-18 

66  Virginia 

6 

2.03 

10.2 

4  34.3 

5  37.1 

+10  19.2 

+0.4478 

0.5610 

0.1905 

+63 

-11 

('  Virginia 

64 

+2.02 

-  9.6 

-  5  53.0 

8  16.9 

-I]   13.4 

+1.2844 

0.5611 

-0.1894 

+84 

+51 

l>  Virginia 

5 

2.01 

9.5 

5  40.3 

8  59.2 

-10  32.6 

+0.9337 

0.5611 

0.1891 

+84 

+  18 

MO  Virginia 

6 

1.98 

9.5 

4  49.1 

10  35.9 

-  8  59.1 

-0.2438 

0.5614 

0.1882 

+21 

-50 

88  Virginia 

64 

1.93 

85 

6  162 

16  22.6 

-  3  24.3 

+0.1639 

0.5613 

0.1849 

+44 

-26 

B.A.C.4647»mZf. 

64 

1.93 

78 

7  30.0 

19  33.4 

-  0  99.6 

+0.8696 

0.5622 

0.1899 

+83 

+14 

94  Virginia 

64 

+1.89 

-  6.9 

-  8  21.0 

*•    0  29.3 

+  4  95.9 

+0.8158 

0.5627 

-0.1796 

+82 

+11 

95  Virginia 

6 

1.89 

6.7 

8  46.3 

0  40.8 

+  4  37.1 

+1  2142 

0.5627 

0.1794 

+81 

+42 

6 

1.75 

3.1 

11  26.1 

22    2.2 

+  1  145 

+0.3233 

0.5669 

0.1600 

+50 

-17 

f  •  Libra 

f>4 

174 

2.9 

10  57.0 

23    6.3 

+  2  16.3 

-0.3457 

0.5665 

0.1568 

+  12 

-57 

18  Libra 

6 

1,79 

2.9 

10  41.2 

ai    0    3.7 

+  3  11.7 

-0.7707 

0.5666 

0.1578 

-12 

-90 

B.  A.  0.507(1 

6 

+  1.64 

-  1.2 

-11  57.7 

11     8.1 

-10    6.9 

-1.1275 

05689 

-0.1443 

-40 

-90 

44 

1.68 

-  0.1 

14  24.5 

16  14.5 

-  5  11.3 

+0.6897 

0.5698 

0.1376 

+75 

+  3 

6 

1.67 

+  0.8 

15  18.5 

20    0.0 

-  1  33.7 

+1.1179 

05705 

0.1322 

+75 

+34 

48  Librm 

54 

1.59 

1.4 

13  57.0 

M    2  13.7 

+  4  97.0 

-1.0909 

0.5716 

0.1235 

-39 

-90 

49  Libras 

6 

1.64 

1.9 

16  11.2 

3    9.7 

+  6  21.0 

+1.1225 

05718 

0.1220 

+74 

+35 

#  Ophiuchi 

44 

+1.56 

+  3.7 

-16  21.8 

16  35.8 

-  5  41.3 

-0.1864 

0.5738 

-0.1004 

+15 

-47 

24  Scorpit 

54 

1.56 

4.4 

17  31.2 

21     7.3 

-  1   195 

+0.5666 

0.5746 

-0.0932 

+62 

-  2 

NEW 

MOON. 

1     p  Capricorni 

5    t    1.51 

12.7 

18  11.2 

9T    2  15.4 

+  0  17.8  1+1.1046  1  0.5531  1+0.0851 

+72 

+35 

B.A.C.7263 

6     +1.55 

+  13.3 

-16  28.0 

16    0.9 

-10  23.3  +05430   0.5465  +0.1044 

+60 

-  5 

|        Lalande  40523 

6   1+1.64 

+13.5 

-14  55.2 

16  32.6 

-  9  62.6 1-1 .09351  05461  1+0.1055 

-40 

-90 
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DECEMBER. 


Thb  Star's 


Name. 


29  Capricorni 
42  Capricorni 

e-  Aquarii 

a  Aquarii 
58  Aquarii 

A  Aquarii 
78  Aquarii 

81  Aquarii 

82  Aquarii 
A'  Aquarii 

0  Aquarii 
%  Aquarii 

B.  AC.  8184 
20  Piscium 
24  Piscium 

27  Piscium 
21)  Piscium 

4  Ceti 

5  Ceti 
B.A.C.5 


Ked'nf 

I  from 

Mag. 

54 

1886.0. 

Aa 

A<J 

+1*59 

+1#7 

54 

1.65 

13.7 

54 

1.76 

14.2 

5 

1.83 

14.2 

64 

1.83 

14.1 

4 

+1-92 

+14.7 

64 

1.93 

14.7 

64 

1.96 

14.7 

64 

1.97 

14.8 

54 

1.97 

14.4 

4 

+2.03 

+14.7 

54 

2.05 

14.8 

6 

2.11 

14.8 

54 

2.21 

14.8 

6 

2.24 

14.4 

5 

+2.27 

+14.2 

5 

2.29 

14.2 

6 

2.32 

14.2 

6 

2.33 

14.2 

54 

+2.34 

+14.2 

Apparent 
Declination. 


-15 
14 
12 
II 
11 

-  8 
7 
7 
7 
8 

-  6 
5 
5 
3 
3 

-  4 
3 
3 
3 

-  2 


38.5 
33.1 
7.3 
15.5 
29.1 

11.0 
48.4 
40.2 
11.0 
18.3 

39.6 
44.7 
9.1 
23.5 
47.1 

11.1 
39.5 
10.8 
4.8 
51.3 


At  Conjunction  nv  B.  A. 


Washington 
Mean  Tine. 


28 
39 


30 


31 


h 
0 
13 
4 

14 
15 

2 
3 
6 
7 
8 

13 
16 
21 
7 
10 


m 
48.3 

35.0 

17.5 

35.7 

7.7 

4.0 

5.7 

41.1 

17.6 

39.5 

30.9 
12.1 
35.5 
25.6 
5.6 


13  10.8 

14  51.8 
18  1.7 
18  16.8 
18  33.2 


Hour  Angle 
H 


h 

-  1 
+10 
+  0 
+10 

+11 

-  2 

-  1 

+  2 


m 
52.7 

30.2 
45.9 
45.8 
16.8 

61 

6.3 


22.9 
+  2  58.3 
+  4  17.9 


+  9 
+11 
-  7 
+  2 
+  5 

+  8 
+  9 
-11 
-II 
-10 


0.9 
37.5 

8.4 
25.0 

0.4 

0.3 
38.5 
17.0 

2.4 
46.4 


+0.6102 
+0.9899 
+0.3384 
+0.9194 
+1 .2508 

-0.6789 
-0.9298 
-0.4982 
-0.9374 
+0.5315 

-0.4838 
-1 .0450 
-0.7845 
-1.0297 
-0.1254 

+0  8594 
+0.5753 
+0.6082 
+0.5419 
+0.3410 


0.5423 
0.5364 
0.5301 
0.5261 
0.5260 

0  5226 
0.5222 
0.5212 
0.5210 
0.5205 

0.5194 
0.5189 
0.5178 
0.5164 
0.5163 

0.5162 
0.5159 
0.5158 
0.5159 
0.5159 


+0.1158 
0.1303 
0.1443 
0.1531 
0.1533 

+0.1611 
0.1616 
0.1639 
0.1641 
0.1650 

+0.1676 
0.1690 
0.1715 
0.1751 
0.1758 

+0.1768 
0.1770 
0.1776 
0.1778 

+0.1778 


Limiting 
Parallels. 


N. 


o 

+67 
+76 
+51 

+79 
+79 

-  5 
-20 
+  6 
-20 
+67 

+  7 

-28 
-10 
-26 

+28 

+86 
+74 
+77 
+71 
+56 


S. 


-  I 
+23 
-17 
+18 

+48 

-86 
-90 
-68 
-90 

-  6 

-66 
-90 
-90 
-90 
-42 

+13 

-  4 

-  2 

-  6 
-17 
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OCCULTATIONS  VISIBLE  AT  WASHINGTON  DURING  THE  YEAR  1886. 


. 

IMMERSION. 

EMERSION. 

TtlK    ftTAtt'A 

Date. 

Washington. 

Angle 

from 

Washington. 

Angle 

from 

Name. 

Mag. 

Sidereal 
Time. 

Mean 
Time. 

North 
Point. 

Vertex. 

Sidereal 
Time. 

h    m 

Mean 
Time. 

h    m 

North 
Point, 

Vertex. 

NEW  MOON. 

h    m 

h    m 

o 

o 

o 

o 

Jan.   16 
16 
17 

a  Tauri 

B.AC  1526 
130  Tauri 

1 
5 

6 

21  48 
8  12 
1  49 

2    4 

12  25 

6    0 

348 

83 

113 

38 

29 

165 

Star  2'.8 
9  17 
2  52 

north  of 
13  31 
7     3 

D's 

273 
234 

limb. 
219 

279 

24 
27 
27 

38  Virginia  t 
y  Libra 
rj  Libra 

NEW  MOON. 

6 
6 

5  45 

9  38 

15  22 

9  27 
13    8 
18  51 

80 

84 

146 

131 
141 
131 

6  34 
10  36 
16  23 

10  17 
14     6 
19  52 

318 
305 
269 

9 
353 
258 

Feb.  10 
12 
12 
12 
12 

85  Cetit 

70  Tauri 

75  Tauri 

#1  Tauri 

0*  Tauri 

6 
6 
6 
4 
4 

7  49 

5  1 

6  50 

6  57 

7  20 

10  25 

7  29 
9  18 
9  25 

9  48 

142 
114 
44 
140 
174 

90 
94 

356 
92 

124 

8  24 

6  5 

7  48 
7  39 
7  57 

11     0 
8  33 
10  16 
10    7 
10  25 

194 
226 
304 
210 
174 

142 

185 
252 
160 
121 

12 
12 
13 
14 
15 

B.  AC.  1391 

a  Tauri 
111  Tauri 
26  (leminorum  J 
W.  vii.  685 

5 
1 
5i 

6 

7  51 
10  37 

5  19 
13  30 

7  26 

10  19 
13    5 

7  43 
15  49 

9  42 

93 
31 
135 
67 
74 

40 

339 

134 

18 

73 

8  58 
11     4 

6  12 
14  13 

8  37 

11  26 
13  33 
8  36 
16  32 
10  53 

258 
323 
214 
306 
305 

204 
273 
190 
260 
275 

18 

19 
21 

37  Sextantia 
89  Leonia 
ll  Virginia 

NEW  MOON. 

6 
6 

6* 

13    7 

7  17 

10    9 

15  10 

9  17 

12    1 

108 
72 
67 

66 
121 

108 

14  13 

8    8 
10  58 

16  16 
10    8 
12  49 

299 
330 
343 

251 
16 

18 

|f  ar.  1 1 
11 

20 
20 
24 

48  Tauri 
y  Tauri* 

38  Virginia* 
6  Virginia 

24  Scorpii 

6 

4 

6 

4* 

5* 

9  52. 

11  27 
5  59 

15  37 

12  6 

10  33 
12    8 

6    5 
15  42 

11  55 

133 
92 
103 
138 
169 

80 

45 

152 

101 

215 

10  31 
12  15 
6  51 
16  39 
12  36 

11  12 

12  56 
6  57 

16  44 

12  25 

219 
260 
294 
265 
222 

168 
213 
345 
221 
266 

27 

p3  Sagittarii 
NEW  MOON. 

6* 

14  31 

14    8 

95 

141 

15  45 

15  22 

268 

308 

Apr.    5 

64  Ceti 

5* 

8  31 

7  34 

167 

116 

Starl'. 3 

south  of 

D'b 

limb. 

5 

8 

9 

11 

14 

f'Ceti* 

B.  AC.  1526 
130  Tauri 
1  Cancri 
37  Sextantia 

4 

m 

o 
6 
6 
6 

8  55 
11   13 

7  30 
13  46 
11  57 

7  58 
10    4 

6  18 
12  25 
10  24 

101 
28 
138 
155 
140 

52 
337 

95 
103 
115 

9  43 
11  38 

8  25 
14  19 
13    4 

8  46 

10  29 
7  12 

12  57 

11  31 

235 
331 
224 
229 
270 

191 
281 
173 
179 
230 

17 

ll  Virginia 
NEW  MOON 

64 

10  38 

8  53 

49 

86 

11     7 

9  23 

2 

35 

May    5 

a  Tauri 

1 

10    2 

7    7 

80 

27 

10  56 

8     1 

274 

223 

8 
12 
13 

W.  vii.,  685 
r  Leonia 
13  Virginia 

6 
5 
6 

9  45 
15  44 
12  53 

6  38 

12  21 

9  26 

118 

203 

87 

70 

153 

75 

10  54 
Star  2'.3 
14     2 

7  47 

south  of 
10  35 

267 
326 

213 

limb. 

296 

9 

8 

o  o 

£ 

P 


m 


o 
3 


0  49 

0  58 

1  1 


0  35 

1  4 

0  58 
0  42 

0  37 

1  7 
0  28 
0  53 

0  42 

1  11 

1  6 
0  52 

0  48 


0  39 
0  48 

0  52 

1  2 

0  30 

1  14 


0  48 
0  25 
0  54 

0  32 

1  7 

0  30 


0  54 

1  9 
1     9 


Note. — The  angles  of  position  are  counted  from  the  north  point  and  vertex  of  the  moon's  limb,  toward  tho  east. 
*  Whole  Gccultotion  below  the  horizon  of  Washington, 
t  Immeraion  below  the  horizon  of  Washington. 
X  Emersion  below  the  horizon  of  Washington. 
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OOOULTATIONS  VISIBLE  AT  WASHINGTON  DURING  THE  YEAR  1886. 

Tin  Stab's 

IMMERSION. 

mrKRSION. 

■i 
s 

Date. 

Washington. 

Angle 

from 

Washington. 

Angle  from 

p 

Name. 

Ma* 

6 
4 

6 
6 

Sidereal 
Time. 

h    m 
15  21 
13  49 
17  36 
17    2 
19    0 

Mean 
Time. 

h    m 
11  54 
10  14 

14  0 
13  19 

15  1 

North 
Point. 

Vertex. 

Sidereal 
Time. 

Mean 
Time. 

North 
Point. 

Vertex. 

May  13 
15 
15 
17 
21 

Urakus 
95  Virginia 
k  Virginis 
49  Libra? 

B.A.C.67I0 

o 
179 

25 

126 

116 

48 

o 
138 

28 

84 

100 

55 

h    m 
15  50 
Star  0'.4 
18  38 
18  22 
20  19 

h    m 
12  22 
north  of 

15  2 
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DISK  OF   MERCURY,  1886. 


FOR  WASHINGTON  MEAN  NOON. 


Date. 


Jan. 


1 

6 

11 

16 

21 


26 
31 
Feb.  5 
10 
15 

20 

25 

Mar.     2 

7 
12 

17 

22 

27 

Apr.      1 

6 

11 
16 
21 
26 
May     1 

6 
11 
16 
21 
26 

31 
June  5 
10 
15 
20 

25 
30 


k 

i 

e 

L 

0.434 

97?6 

191.1 

48.9 

0.586 

80.1 

187.5 

45.2 

0.693 

67.3 

183.6 

38.9 

0.767 

57.8 

179.3 

33.5 

0.825 

49.4 

174.7 

29.9 

0.869 

42.5 

169.8 

27.6 

0.903 

36.2 

164.7 

26.5 

0.932 

30.3 

159.3 

26.6 

0.957 

23.9 

153.2 

27.1 

0.978 

17.1 

145.0 

30.4 

0.996 

7.4 

127.4 

34.8 

0.998 

5.5 

40.6 

41.3 

0.980 

16.1 

350.3 

50.7 

0.922 

32.5 

339.6 

61.6 

0.801 

53.0 

335.1 

69.8 

0.619 

76.3 

332.5 

68.4 

0.411 

100.3 

330.4 

55.0 

0.224 

123.5 

327.7 

35.1 

0.085 

146.1 

322.5 

15.0 

0.012 

167.3 

303.1 

2.3 

0.009 

169.0 

178.9 

1.7 

0.062 

151.1 

158.8 

10.0 

0.140 

135.2 

154.3 

19.0 

0.236 

121.8 

152.5 

26.4 

0.326 

110.4 

151.8 

30.4 

0.411 

100.3 

151.7 

32.6 

0.493 

90.8 

152.2 

34.7 

0.578 

81.0 

153.3 

37.4 

0.666 

70.6 

155.2 

41.4 

0.763 

58.2 

158.0 

47.4 

0.863 

43.5 

162.2 

55.2 

0.951 

25.7 

169.2 

63.2 

0.997 

6.1 

196.7 

67.4 

0.982 

15.2 

342.1 

64.5 

0.917 

33.4 

354.2 

56.5 

0.832 

48.4 

1.2 

48.2 

0.743 

60.9 

6.8 

41.6 

Date. 

k 

July     0 

0.743 

5 

0.660 

10 

0.582 

15 

0.505 

20 

0.427 

25 

0.343 

30 

0.252 

Aug.     4 

0.156 

9 

0.068 

14 

0.015 

19 

0.027 

24 

0.122 

29 

0.292 

Sept.    3 

0.505 

8 

0.712 

13 

0.866 

18 

0.958 

23 

0.991 

28 

0.990 

Oct.      3 

0.992 

8 

0.978 

13 

0.956 

18 

0.933 

23 

0.903 

28 

0.865 

Nov.     2 

0.817 

7 

0.750 

12 

0.665 

17 

0.521 

22 

0.337 

27 

0.129 

Dec.     2 

0.004 

7 

0.074 

12 

0.285 

17 

0.490 

22 

0.642 

27 

0.755 

32 

0.820 

60.9 
71.3 
80.6 
89.4 

98.4 

106.3 
119.7 
133.5 
149.7 
166.1 

161.0 

139.1 

114.6 

89.4 

64.9 

43.0 
24.1 
11.0 
3.3 
10.2 

17.3 
23.8 
29.9 
36.3 

43.0 

50.7 
60.0 
71.9 
87.6 
109.0 

137.9 
173.1 
148.5 
115.4 
91.1 

73.5 
59.3 
50.2 


$ 


6.8 
11.3 
15.2 

18.6 
21.6 

24.5 
27.9 
32.7 
42.0 
77.1 

164.5 
186.8 
194.6 
199.8 
204.9 

209.8 
215.8 
227.5 
312.5 
12.0 

19.8 
22.1 
22.4 
21.8 
20.4 

18.5 
16.3 
13.9 
11.7 
9.8 

7.7 
348.7 
203.7 
109.9 
197.1 

193.8 
190.0 
185.7 


41.6 
37.1 
34.3 
32.6 
31.3 

29.6 
26.4 
20.1 
10.6 
2.6 

5.0 
21.2 
44.4 
63.4 
70.1 

64.3 
53.6 
43.2 
35.7 
30.6 

27.5 
25.9 
25.5 
26.1 
27.9 

30.2 
35.8 
41.8 
47.7 
46.5 

26.3 
0.9 
17.1 
47.0 
53.2 

47.2 
40.1 
33.8 


NOTATION. 

£,   the  ratio  of  the  illuminated  portion  of  the  apparent  disk  to  the  entire  apparent  disk  eon 
sidered  as  the  superficies  of  a  circle. 

t,    the  angle  between  the  sun  and  earth,  as  seen  from  the  planet. 

0,  the  angle  which  the  line  joining  the  cusps,  or  extremities  of  the  illuminated  portion,  makes 
with  the  meridian. 

L,  the  brilliancy  of  the  disk.  The  unit  of  L  is  the  amount  of  light  received  by  an  eye  from 
a  circular  disk  with  the  same  albedo  as  the  planet,  subtending  an  angular  radius  of  one 
second  of  arc,-  situated  at  distance  unity  from  the  sun,  and  illuminated  by  the  latter  as 
the  mean  disk  of  the  planet  is  illuminated. 
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FOR  WASHINGTON  MEAN  NOON 

[. 

1 

Date 

k 

• 

t 

e 

L 

Date. 

k 

i 

e 

L 

Jan.      1 

0.361 

106J 

340J5 

204.6 

Jane 

5 

0.662 

o 
71.1 

157!5 

94.8 

6 

0.324 

110.6 

339.1 

213.3 

10 

0.681 

68.8 

158.7 

*     90.5 

11 

0.285 

115.5 

337.6 

218.3 

• 

15 

0.699 

66.5 

160.0 

86.6 

16 

0.243 

121.0 

335.9 

217.9 

20 

0.717 

643 

161.6 

83.0 

i      •  21 

0.196 

127.1 

333.8 

208.7 

25 

0.734 

62.1 

163.5 

79.7 

23 

0.180 

129.8 

332.9 

200.8 

30 

0.750 

59.9 

165.5 

76.8 

1                25 

0.161 

132.7 

331.8 

192.4 

July 

5 

0.767 

57.8 

167.8 

74.1 

!                27 

0.143 

135.6 

330.5 

181.4 

10 

0.782 

55.7 

170.2 

71.7 

'               29 

0.125 

138.7 

329.1 

168.1 

15 

0.797 

53.6 

172.8 

69.5 

i                31 

0.106 

141.9 

327.3 

151.7 

20 

0.811 

51.5 

175.5 

67.5 

Feb.     2 

0.089 

145.2 

325.2 

134.3 

25 

0.825 

49.4 

178.3 

65.6 

1                 4 

0.073 

148.7 

322.6 

115.1 

30 

0.839 

47.3 

181.2 

63.9 

6 

0.068 

152.2 

319.2 

95.3 

Aug. 

4 

0.852 

45.2 

184.1 

62.4 

1                  8 

0.044 

155.7 

314.9 

76.0 

9 

0.864 

43.2 

186.9 

61.0 

I                10 

0.032 

159.2 

«5Uo.o 

57.8 

14 

0.876 

41.2 

189.8 

59.7 

1                12 

0.023 

162.6 

300.7 

42.0 

19 

0.888 

39.2 

192.5 

58.5 

14 

0.016 

165.4 

289.8 

29.7 

24 

0.898 

37.2 

.     195.2 

57.4 

I                16 

0.012 

167.4 

271.7 

22.5 

29 

0.909 

35.2 

197.5 

56.4 

:               18 

0.011 

168.1 

250.9 

20.1 

Sept. 

3 

0.919 

33.2 

199.6 

55.5 

!                20 

0.012 

167.3 

230.3 

22.7 

8 

0.928 

31.2 

201.9 

54.6 

1                22 

0.017 

165.1 

214.9 

30.8 

13 

0.936 

29.2 

203.8 

53.8 

24 

0.024 

162.2 

202.6 

42.9 

18 

0.944 

27.3 

205.3 

53.^1 

26 

0.034 

158.9 

194.6 

58.1 

23 

0.952 

25.4 

206.7 

52.4 

28 

0.045 

155.4 

188.8 

75.4 

28 

0.959 

23.5 

207.9 

51.7 

Mar.     2 

0.059 

152.0 

184.6 

93.7 

Oct. 

3 

0.965 

21.6 

208.6 

51.1 

7 

0.096 

143.4 

177.5 

137.6 

8 

0.971 

19.7 

209.4 

50.6 

12 

0.142 

135.6 

172.8 

171.2 

13 

0.976 

17.8 

209.8 

50.1 

17 

0.188 

128.6 

169.8 

191.9 

18 

0.961 

15.9 

209.9 

49.7 

22 

0.232 

122.4 

167.2 

200.9 

23 

0.965 

14.1 

209.8 

49.2 

27 

0.275 

116.8 

165.1 

201.6 

28 

0.969 

12.3 

209.3 

48.8 

< 

Apr.      1 

0.314 

111.8 

163.2 

197.8 

Nov. 

2 

0.992 

10.5 

206.6 

48.5 

6 

0.351 

107.3 

161.5 

188.8 

7 

0.994 

8.8 

207.8 

48.2 

11 

0.386 

103.2 

160.0 

179.2 

12 

0.996 

7.0 

206.9 

48.0 

16 

0.419 

99.4 

158.7 

169.2 

17 

0.998 

5.2 

205.5 

47.8 

21 

0.449 

95.9 

157.6 

166.4 

22 

0.999 

3.6 

204.4 

47.6 

26 

0.478 

92.6 

156.7 

149.4 

27 

1.000 

1.9 

204.4 

47.4 

May     1 

0.505 

89.4 

156.0 

140.4 

Dec. 

2 

1.000 

0.2 

232.1 

47.3 

6 

0.530 

86.5 

155.6 

132.5 

7 

1.060 

1.4 

9.1 

47.3 

11 

0.555 

83.7 

155.3 

124.3 

12 

.    0.999 

3.1 

9.5 

47.3 

16 

0.578 

81.1 

155.3 

117.0 

17 

0.998 

4.8 

7.7 

47.3 

21 

0.600 

78.5 

155.5 

110.7 

22 

0.996 

6.5 

.    5.4 

47.4 

26 

0.621 

76.0 

155.9 

104.8 

27 

0.995 

8.1 

2.7 

47.5 

31 

0.642 

73.5 

156.6 

99.6 

32 

0.993 

9.7 

0.1 

47.7 

36 

0.662 

71.1 

157.5 

94.8 

37 

0.990 

11.3 

357.4 

47.9 

i 

i 

452         SATELLITES   AND   DISK   OF   MARS,    1886. 


APPARENT  ORBITS  OF  THE  SATELLITES  OF  MARS  IN  FEBRUARY  AND  MARCH,  1886, 

AS  SEEN  IN  AN  INVERTING  TELESCOPE. 

The  circle  represents  the  disk  of  the  planet,  and  i«  on  the  same  scale  as  the  orbits.  The 
mean  motions  of  the  satellites  are  not  yet  (February,  1 883)  sufficiently  well  established  to  enable 
the  times  of  greatest  elongation  to  be  very  accurately  predicted. 


satellite. 

Periodic  time  of  Phobos,  0*  7h  39m  13\937.    Periodic  time  of  Deimos,  V  6h  17ra  54V377. 


January  15, 
February  15, 
March  15, 
April         15, 


0.931 
0.983 
0.996 
0.943 


APPARENT  DI8K  OF  MAR8. 

May  15,  0.901 

'    June         15,  0.885 

July  15,  0.888 


September  15,  0.919 

October      15,  0.936 

November  15,  0.954 

December  15,  0.969 


I        August     15,  0.900 

The  numbers  in  this  table  are  the  versed  sines  of  the  illuminated  disk,  the  apparent  diameter 
of  the  planet  being  taken  as  unity. 
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APPARENT  OBBITS  OF  THE  SATELLITES  OF  JUPITER  IN  1886, 
AS  SEEN  IN  AN  INVERTING  TELESCOPE. 

(The  vertical  scale  is  fict  times  the  horizontal  one.) 

The  object  of  this  figure  is  to  facilitate  the  identification  of  the  satellites  in  cases  where 
the  diagrams  of  configurations  do  not  suffice  for  that  purpose :  reference  to  the  above  diagram 
enables  one  to  identify  the  inner  nnd  outer  satellite  of  the  pair.  The  central,  vertical  ellipse 
represents  the  disk  of  Jupiter,  elongated  five  times  in  the  vertical  direction  to  correspond  to 
the  representation  of  the  orbits  of  the  satellites. 

Facing  each  page  of  the  phenomena  of  Jupiter's  satellites,  pages  456 — 476,  is  the  page  of 
diagrams  of  configurations,  for  the  same  month.  The  light  disks  O  in  the  vertical  row  in  the 
middle  of  the  page  represent  the  relative  position  of  Jupiter  each  day.  The  dots  adjacent 
in  the  same  horizontal  space  represent  the  positions  of  the  several  satellites  on  the  same  day, 
at  the  hour  and  minute  of  Washington  mean  time  indicated  above  the  diagrams.  The  lati- 
tudes of  the  satellites  are  always  considered  zero  in  constructing  the  diagrams,  except  where 
two  or  more  satellites  chance  to  be  at  nearly  the  same  distance  from  the  planet,  when  they 
are  placed  one  above  the  other  according  to  their  apparent  latitudes.  The  numerals  designat- 
ing the  satellites  are  placed  on  the  right  or  left  hand  side  of  the  dot,  according  as  the 
motion  of  the  satellite,  for  the  time  of  the  configuration,  is  toward  the  east  or  toward  the 
west — the  motion  being  always  toward  the  numeral.  Frequently,  at  the  epoch  of  the  config- 
uration, one  or  more  satellites  will  be  invisible,  being  projected  on  the  disk  of  the  planet: 
this  phenomenon  is  indicated  by  a  light  disk  O  at  the  left  hand  side  of  the  page.  Frequently, 
also,  one  or  more  satellites  will  be  invisible,  being  concealed  in  occultation  behind  the  disk, 
or  eclipsed  in  the  shadow  of  the  planet:  this  phenomenon  is  indicated  by  a  dark  disk  #  at 
the  right  hand  side  of  the  page.  In  both  cases,  the  annexed  numeral  serves  to  point  out 
which  satellite  is  thus  rendered  invisible. 

When  an  observation  is  made  at  a  different  hour  from  that  for  which  the  diagram  is  con- 
structed, the  motion  of  the  satellite  during  the  interval  may  be  judged  by  transferring  its 
given  position  to  the  above  diagram,  and  estimating  its  motion  during  the  elapsed  interval  on 
the  above  diagram  of  the  orbits,  by  means  of  the  following  table  of  the  periods: — 


MEAN  SYNODIC  PERIODS  OF  THE  SATELLITES. 


d 

h 

m 

s 

d 

1. 

1 

18 

28 

35.945 

=  1.76986048 

1L 

3 

13 

17 

53.735 

=  3.55409416 

IIL 

7 

3 

59 

35.854 

—  7.16638720 

IV. 

16 

18 

5 

6.928 

—  16.75355241 
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WASHINGTON  MEAN  TIMES  OF  SUPERIOR  GEOCENTRIC  CONJUNCTION. 


SATELLITE    I 
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WASHINGTON  MEAN  TIMES  OF  SUPERIOR  GEOCENTRIC  CONJUNCTION. 


SATELLITE    II. 
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June  15 

19  6.1 

Sept.  5 

14  21.9 
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SATELLITE    III. 
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9 
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21 
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9 

16 
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31 

7 

14 

21 
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8 

13 

17 

21 

1 
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8.8 
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3  37.9 
8    3.4 
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8 
16 
23 
30 

7 

14 
21 
29 
96 
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19  36.6 

0  0.9 
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SATELLITE     IV 
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10  21 

I.  *  Tr. 

Eg. 

1    6 

I.    Sh. 

Er. 

13    4 

II.  *  Sh. 

In. 

17      4  55 

II.    Sh. 

In! 

19  54 

I.    Oc. 

Dis. 

13  48 

II.  •  Tr. 

In. 

4  58  18.4 

III.    Ec. 

Dis. 

20  26 

II.    Tr. 

In. 

13  49 

m.  •  Sh. 

Eg. 

5    7 

II.    Tr. 

In. 

20  45 

II.    Sh. 

In. 

14  25  20.8 

I.  •  Ec. 

Di». 

5  15  40.9 

I.    Ec. 

Dis. 

22    9 

III.    Tr. 

In. 

15    2 

III.  *  Tr. 

Eg. 

7  34 

I.  *  Oc. 

Re. 

22  17  18.1 

I.    Ec 

Re. 

15  53 

II.  •  Sh. 

Eg. 

7  44 

II.  *  Sh. 

Eg. 

22  42          , 

IU.    Sh. 

In. 

16  33 

II. #  Tr. 

Eg. 

7  53 

II.  •  Tr. 

Eg- 

23  12 

II.    Tr. 

Eg. 

16  59 

I.#Oc. 

Re. 

8    7 

III.  *  Oc. 

Re. 

23  34 

II.    Sh. 

Eg. 

7    11  36 

I.  •  Sh. 

In. 

18     2  27 

I.    Sh. 

In. 

23  42  31.7 

IV.    Ec. 

Die. 

11  56 

I. #  Tr. 

In. 

2  32 

I.    Tr. 

In. 

98     0  54 

III.    Tr. 

Eg. 

13  52 

I. #  Sh. 

Eg. 

4  43 

I.    Sh. 

Eg. 

1    7    3.1 

IV.    Ec. 

Re. 

14  11 

I.  •  Tr. 

E?. 
Dis. 

4  47 

I.    Tr. 

E?. 
Dis. 

1  42 

III.    Sh. 

Eg. 

8     7  42    6.8 

II.  *  Ec. 

23  36  25.2 

II.    Ec. 

17    8 

I.    Tr. 

In. 

8  53  43.3 

I.  •  Ec. 

Dia. 

23  44    5.2 

I.    Ec. 

Dis. 

17  19 

I.    Sh. 

In. 

11    4 

II.  *  Oc. 

Re. 

19     2    0 

.    I.    Oc. 

Re. 

19  23 

I.    Tr. 

Eg. 

11  25 

I.'Oc. 

Re. 

2  27 

II.    Oc. 

Re. 

19  35 

I.    Sh. 

Er. 

9     6    5 

I.    Sh. 

In. 

12  36 

IV.  •  Sh. 

In. 

99    14  20 

I.#0c 

Die. 

622 

I.    Tr. 

In. 

14  39 

IV.  •  Sh. 

Eg. 

15    6 

II.#Oc 

Dis. 

8  21 

I.  *  Sh. 

Eg. 

20  56 

I.    Sh. 

In. 

16  45  45.8 

I.#Ec 

Re. 

8  37 

I.*Tr. 

E«. 
Dis. 

20  58 

I.    Tr. 

In. 

18  16  38.5 

II.    Ec. 

Re. 

10      1    0  14.9 

III.    Ec. 

23  12 

I.    Sh. 

Eg. 

SO    11  34 

I.#Tr. 

In. 

2  21 

II.    Sh. 

In. 

23  13 

I.    Tr. 

Eg. 
Dis. 

11  48 

I. #  8h. 

In. 

2  55 

II.    Tr. 

In. 

30    18  11 

I.    Oc. 

13  49 

I.#Tr. 

Eg. 

3  22    5.4 

I.    Ec. 

Dis. 

18  12 

II.    Sh. 

In. 

14    4 

I.  *  Sh. 

Eff. 

4  50 

III.    Oc. 

Re. 

18  14 

II.    Tr. 

In. 

SI      8  46 

I.'Oc 

Dis. 

5  10 

II.    Sh. 

Eg. 

18  44 

III.    Sh. 

In. 

9  32 

lI.#Tr. 

In. 

5  40 

II.    Tr. 

Eg. 

18  53 

III.    Tr. 

In. 

10    2 

II.  •  Sh. 

In. 

.      5  51 

I.    Oc. 

Re. 

20  26 

I.    Oc. 

Re. 

11  14  12.2 

1.  •  Ec. 

Re. 

U      0  33 

I.    Sh. 

In. 

20  59 

II.    Tr. 

Eg. 

11  55 

III.  •  Oc. 

Dis. 

0  48 

I.    Tr. 

In. 

21    0 

II.    Sh. 

Eg. 

12  18 

II.  •  Tr. 

Eg. 

2  49 

I.    Sh. 

Eg. 

21  37 

III.    Tr. 

Eg. 

12  50 

II.  *  Sh. 

Eg. 

3    3 

I.    Tr. 

Eg. 

21  44 

III.    Sh. 

Eg. 

15  42  33.5 

III.  •  Ec. 

Re. 

'1 

Note.— In.  denotes  ingress;  Br.,  egress;  Dis..  disappearance;  Re.,  reappearance;  Be.,  eclipse. 

Oc  denotes  oocultatlon ;  Tr.,  transit  of  the  satellite;  8b.,  transit  of  the  shadow;  *  Visible  at  Washington. 
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APRIL. 

d    HE    m     s 

d      h    m     s 

d      h    m     s 

16    0 

I.    Tr. 

In. 

11     7  33 

EH. #  Tr. 

Eg. 

91    19  20 

IV.    Tr. 

Eg. 

6  16 

I.    Sh. 

In. 

9  37 

in.#8h. 

Eg. 

20  32 

n.    Sh. 

Eg. 
Dm. 

8  15 

I.  *  Tr. 

Eg. 

20  38 

I.    Tr. 

In. 

21  53 

m.    Oc 

8  32 

I.  •  Sh. 

Eg. 

Dl8. 

21    8 

I.    Sh. 

In. 

99     0  46 

m.  Oc 

Re. 

9     3  12 

I.    Oc. 

22  53 

I.    Tr. 

Eg. 

0  47 

IV.    Sh. 

In. 

4  14 

U.    Oc. 

Die. 

23  24 

I.    Sh. 

Eg. 
Die. 

0  51  53.9 

in.  Ec. 

Du. 

5  42  39.4 

I.    Ec. 

Re. 

19    17  49 

I.    Oc. 

2  17 

IV.    Sh. 

Eg. 

7  34  24.5 

II.  *  Ec 

Re. 

19  40 

II.    Oc. 

Dis. 

3  35  33.5 

m.  Ec. 

SL 

3     0  26 

I.    Tr. 

In. 

20  33  37.9 

I.    Ec. 

Re. 

11  16 

I.  •  Tr. 

In. 

0  45 

I.    Sh. 

In. 

23  30    3.0 

11.    Ec. 

Re. 

12    0 

I.  •  Sh. 

In. 

2  41 

I.    Tr. 

Eg. 

13    15    4 

I.*Tr. 

In. 

13  32 

I.#Tr. 

Eg. 

3    1 

I.    Sb. 

Eg. 

Du. 

15  37 

I.  •  Sh. 

In. 

14  16 

I.  •  8h. 

Eg. 
Du. 

21  38 

I.    Oc 

17  20 

I.    Tr. 

Eg. 
Du. 

93     8  27 

I.#Oc 

22  39 

II.    Tr. 

In. 

17  51  45.2 

IV.    Ec. 

11     8 

n.#Oc 

Dis. 

23  19 

II.    Sh. 

In. 

17  52 

I.    Sh. 

Eg. 

11  24  50.2 

I.#Ec 

Re 

4  -on    8.1 

I.    Ec. 

Re. 

18  51  58.6 

IV.    Ec 

Re. 

15  24  43.4 

n.    Ec 

Re. 

1  25 

III.    Tr. 

In. 

14    12  15 

I.  •  Oc. 

Dis. 

94     5  43 

I.    Tr. 

In. 

1  25 

II.    Tr. 

Eg. 

14    1 

II.  •  Tr. 

In. 

6  29 

I.    Sh. 

In. 

2    7 

II.    Sh. 

Eg. 

15    2    8.2 

I.  •  Ec. 

Re. 

7  59 

I.  •  Tr. 

Eg. 

2  41 

III.    Sh. 

In. 

15  10 

II.  •  Sh. 

In. 

8  45 

I.#8h. 

Eg.. 

4  13 

III.    Tr. 

Eg. 

16  48 

U.    Tr. 

Eg. 

95     2  54 

I.    Oc. 

Dis. 

5  39 

UI.    Sh. 

Eg. 

17  58 

II.    Sh. 

Eg. 
Du. 

5  28 

II.    Tr. 

In. 

18  53 

I.    Tr. 

Iii. 

18  31 

III.    Oc. 

5  53  23.5 

I.    Ec 

Re. 

19  14 

I.    Sh. 

In. 

23  38    4.5 

III.    Ec. 

Re. 

7     1 

n.    Sh. 

In. 

21    8 

I.    Tr. 

Eg. 

Iff     9  31 

I. #  Tr. 

In. 

8  14 

II.  •  Tr. 

Eg. 

21  29 

I.    Sh. 

Eg. 

10    6 

I.  •  8h. 

In. 

9  49 

n.  •  Sh. 

Eg. 

4     6  41 

IV.    Sh. 

In. 

11  46 

I.  *  Tr. 

Eg. 

11  29 

HI. #  Tr. 

K 

8  29 

IV.  *  8h. 

Eg. 

12  21 

I.  •  Sh. 

Eg. 
Du. 

14  24 

m. #  Tr. 

Eg. 

16    4 

I.  •  Oc. 

Dis. 

16     6  41 

I.    Oc. 

14  39 

ni.  •  sh. 

In. 

17  22 

II.    Oc. 

Di». 

8  48 

II.  •  Oc. 

Dis. 

17  34 

III.    Sh. 

Eg. 

18  39  37.9 

I.    Ec. 

Re. 

9  30  39.3 

I.  •  Ec 

Re. 

96     0  10 

I.    Tr. 

In. 

20  53  18.7 

n.    Ec. 

Re. 

12  47  54.4 

II.  •  Ec. 

Re. 

058 

I.    Sh. 

In. 

«    13  19 

I.  •  Tr. 

In. 

IT     3  57 

I.    Tr. 

In. 

2  26 

I.    Tr. 

Eg. 

13  45 

I.  •  Sh. 

In. 

4  34 

I.    Sh. 

In. 

3  14 

I.    Sh. 

Eg. 
Dm. 

15  34 

I.  *  Tr. 

Eg. 

6  13 

I.    Tr. 

Eg. 

21  20 

I.    Oc 

15  58 

I.  •  Sh. 

Eg. 

6  50 

I.    8b. 

Eg. 
Du. 

97     0  19 

II.    Oc 

Dis. 

T    10  30 

I.  •  Oc. 

Du. 

18     1    8 

I.    Oc 

0  21  59.6 

I.    Ec. 

Re. 

11  46 

II. #  Tr. 

In. 

3    9 

II.    Tr. 

In. 

4  43  38.6 

U.    Ec. 

Re. 

12  36 

II.  •  Sh. 

In. 

3  59  11.0 

I.    Ec 

Re. 

18  37 

I.    Tr. 

In. 

13    8    6.2 

I. #  Ec. 

Re. 

4  27 

II.    Sh. 

In. 

19  26 

4 

I.    Sh. 

In. 

14  32 

U. #  Tr. 

Eg. 

DlS. 

5  56 

II.    Tr. 

Eg. 

20  53 

I.    Tr. 

Eg. 

15  12 

III.  •  Oc. 

7  15 

U.  *  Sh. 

Eg. 

21  42 

I.    Sh. 

Eg. 
Dm. 

15  24 

II.  •  Sh. 

Eg. 

8    5 

III.  *  Tr. 

In. 

98    15  47 

I.    Oc. 

.  19  40  33.7 

ID.    Ec. 

Re. 

10  39 

III.  •  Sh. 

In. 

18  37 

U.    Tr. 

In. 

8     7  45 

I.#Tr. 

In. 

10  57 

IU.  •  Tr. 

Eg. 

18  50  32.7 

I.    Ec 

Re. 

8  11 

I.  •  Sh. 

In. 

13  35 

III.  •  Sh. 

Eg. 

20  18 

n.   Sh. 

In. 

10    0 

I.  *  Tr. 

Eg. 

22  23 

I.    Tr. 

In. 

21  23 

II.    Tr. 

Eg. 

10  27 

I. #  Sh. 

Eg. 
Du. 

23    3 

I.    Sh. 

In. 

23    6 

n.   Sh. 

Eg. 
Dm. 

9     4  56 

I.    Oc 

19     0  39 

I.    Tr. 

Eg. 

99     1  18 

ni.  Oc. 

6  30 

II.    Oc. 

Din. 

1  19 

I.    8h. 

Eg. 

4  14 

m.  oc 

Re. 

7  36  35.6 

I.  •  Ec. 

Re. 

19  34 

I.    Oc 

Dis. 

4  50  35.6 

ni.  Ec 

Dis. 

10  11    7.8 

II.  #  Ec. 

Re. 

21  58 

II.    Oc. 

Dis. 

7  33    9.0 

III.  •  Ec 

Re. 

10     2  12 

I.    Tr. 

In. 

22  27  45.3 

I.    Ec. 

Re. 

13    4 

I.  *  Tr. 

In. 

2  40 

I.    Sh. 

Iu. 

90     2    6  50.2 

II.    Ec 

Re. 

13  55 

I.  •  Sh. 

In. 

4  27 

I.    Tr. 

Eg. 

16  50 

I.    Tr. 

In. 

15  20 

I.    Tr. 

Eg. 

4  55 

I.    8b. 

Eg. 
Du. 

17  32 

I.    Sh. 

In. 

16  11 

I.    Sh. 

Eg. 
Dm. 

23  23 

I.   Oc. 

19    6 

I.    Tr. 

Eg. 

30     3  26 

IV.    Oc. 

11     0  53 

n.    Tr. 

In. 

19  48 

I.    Sh. 

Eg. 
Du. 

4  51 

IV.    Oc 

Re 

1  53 

II.    Sh. 

In. 

91    14    1 

I.*0c 

10  14 

I.#Oc 

Dm. 

2    5    5.8 

I.    Ec 

Re. 

16  18 

II.    Tr. 

In. 

12  14  15.8 

IV.'Ec 

Dis. 

3  40 

II.    Tr. 

Eg. 

16  56  17.0 

I.    Ec 

Re. 

12  26  11.0 

IV.  •  Ec 

Re. 

4  41 

II.    Sh. 

Eg. 

17  44 

n.    Sh. 

In. 

13  19    7.9 

I.#Ec 

Re. 

4  43 

III.    Tr. 

In. 

18  21 

IV.    Tr. 

In. 

13  29 

U.#Oc 

Dis. 

6  40 

UI.    Sh. 

In. 

19    5 

U.    Tr. 

Eg. 

18    1  33.2 

n.  Ec 

Re. 

Nan.— In.  denotes  ingress;  Eg.,  egress;  Dis^  disappearance;  Be.,  reappearanee;  Ec,  eclipse. 

Oc  denotes  oooultation;  Tr.,  transit  of  the  satellite:  Sh..  transit  of  the  shadow;  *  Visible  at 
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WASHINGTON  MEAN  TIME. 

1 

MAY. 

d      h    m     • 

d      h    m     • 

d      h    m     s 

1      7  31 

I.    Tr. 

In. 

11      5    6 

II.    Oc. 

Dis. 

91    20  47 

II.    Oc 

Die. 

8  24 

I.  •  8h. 

Id. 

9  57  13.6 

II.  •  Ec. 

Re. 

99      1  51  53.5 

II.    Ec. 

Re. 

9  47 

I.  •  Tr. 

Eg. 

22  14 

I.    Tr. 

In. 

13    0 

I.#Tr. 

In. 

10  40 

I. #  Sh. 

Eff. 
Dis. 

28  17 

I.    Sh. 

In. 

14    9 

I.    Sh. 

In. 

a    4  41 

I.    Oc. 

19     0  30 

I.    Tr. 

Eg. 

15  16 

I.    Tr. 

Eg. 

7  47 

II.  #  Tr. 

In. 

1  32 

I.    Sh. 

E£- 

16  25 

I.    Sh. 

Eg. 

7  47  42.5 

I.#Ec. 

Re. 

19  23 

I.    Oc. 

Eh*. 

93    10    8 

I.#Oc 

Dis. 

9  36 

II.  •  Sh. 

In. 

22  39  23.2 

I.    Ec. 

Re. 

13  31  14.4 

I.    Ec. 

Re. 

10  33 

II.  •  Tr. 

Eg- 

23  20 

II.    Tr. 

In. 

14  59 

II.    Tr. 

In. 

12  23 

II.  *  Sh. 

Eg. 

IS      1  28 

H.    Sh. 

In. 

17  21 

II.    Sh. 

In. 

14  57 

III.    Tr. 

Iu. 

2    7 

II.    Tr. 

Eg. 

17  47 

II.    Tr. 

Eg. 

17  54 

III.    Tr. 

Eg. 

4  16 

II.    Sh. 

Eg. 
Dis. 

20    8 

II.    8b. 

Eg. 

18  39 

III.    Sh. 

In. 

8  23 

III. #  Oc. 

94      1  48 

III.    Tr. 

In. 

21  32 

III.    Sh. 

Eg. 

11  23 

III. #  Oc. 

Re. 

4  50 

HI.    Tr. 

Eg. 

3     1  58 

I.    Tr. 

In. 

12  49    9.2 

III.  •  Ec. 

Dis. 

6  36 

IU.    Sh. 

In. 

2  52 

I.    Sh. 

In. 

15  29  30.2 

III.    Ec. 

Re. 

7  28 

I.    Tr. 

In. 

4  14 

I.    Tr. 

Eg. 

16  41 

I.    Tr. 

In. 

8  37 

I.  •  Sh. 

In. 

5    8 

I.    Sh. 

4 

Dl8. 

17  45 

I.    Sh. 

In. 

9  27 

III.  •  Sh. 

Eg. 

23    Q 

I.    Oc. 

18  57 

I.    Tr. 

Eg. 

9  44 

I.  •  Tr. 

Eg. 

4     2  16  20.4 

I.    Ec. 

Re. 

20    0 

I.    Sh. 

Eg. 

10  53 

I.  *  Sh. 

Eg. 

2  41 

II.    Oc. 

Dis. 

14    13  50 

I.  *  Oc. 

Dis. 

95      1  23 

IV.    Tr. 

In. 

7  20  26.4 

II.    Ec. 

Re. 

17    8    1.3 

I.    Ec. 

Re. 
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I.    Tr. 
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DlS. 

12  14 

I. #  Sh. 
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I.    Oc. 

13  25 
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Eg. 
Eg. 

13  41 

IV.    Sh. 

Eg. 

20  44  55.0 

I.    Ec. 
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14  29 

I.    Sh. 
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20  57 
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22  53 
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I.*Ec. 
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Eg. 
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20  56 

IV.    Oc. 

Re. 
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14  53 
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I.    Tr. 

In. 

20  24 
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I.    Ec. 

Re. 
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I.    Tr. 

Eg. 

8     9  20 

I. #  Tr. 

In. 

18     2  45 

I.    Oc. 

23  26  20.0 
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23  51 

I.    Sh. 
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II.    Oc. 
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I.    Oc. 
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Eg. 
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20  57  15.7 

I.    Ec. 
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11  35 

I.  *  Tr. 

19     0    4 

I.    Tr. 
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23  17 

II.    Oc 

Dis. 

12  34 

I. #  Sh. 

Eg. 

I  11 

I.    Sh. 

In. 

99     4  28  32.6 

II.    Ec. 

Re. 

18  55 

IV.    Sh. 

In. 

2  20 

I.    Tr. 

Eg. 

14  52 

I.    Tr. 

In. 

20    4 

IV.    Sh. 

E£- 

Dis. 

3  27 

I.    Sh. 

Ep. 
Dis. 

16    4 

I.    Sh. 

In. 

9     6  29 

I.    Oc. 

21  13 

I.    Oc. 

17    8 

I.    Tr. 
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.      9  42    7.7 

.    I.*Ec. 
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»•     0  33  56.8 
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II. #  Tr. 
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II.    Tr. 
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30    12    0 

I.'Oc. 

i            12  11 
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4  33 

II.    Tr. 
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II.    Sh. 
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6  50, 

II.    Sh. 

Ee- 

19  56 
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In. 

18  30 

III.    Tr. 
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12    2 

III.  *  Oc. 
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20  17 

II.    Tr. 

Eg. 

21  29 

III.    Tr. 

Eg- 

15    3 

III.    Oc. 

Re. 

22  43 

II.    Sh. 

Eg. 

22  38 

III.    Sh. 

In. 
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III.    Ec. 

Dis. 

31      5  33 
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10     1  30 
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18  32 
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In. 
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Note.— In.  denotes  ingress;  Eg.,  egress;  Bis.,  disappearance;  Re.,  reappearance;  Ec,  eclipse. 

Oc  denotes  oocultatkra    Tr.,  transit  of  the  satellite;  8c,  transit  of  the  shadow ;  *  Visible  at  Washington. 
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Phases  of  the  Eclipses  of  the  Satellites  for  an  Inverting  Telescope. 
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Norm.— Ih.  denotes  ingress;  Eg.,  egress;  Dis.,  disappearance;  Be.,  reappearance;  Be,  eclipse. 

Oc  denotes  ooonUaUon;  Tr.,  transit  of  the  satellites  Sh*  transit  of  the  shadow;  *  Visible  at  Washington, 
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Phases  of  the  Eclipses  of  the  Satellites  for  an  Inverting  Telescope. 
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Re. 

19    9 

in. 

Tr. 

Eg. 

8    8 

I. 

Sh. 

Eg. 

18  18 

I.    Tr. 

In. 

20  59 

in. 

8h. 

Eg. 
Die. 

19    2 

IV. 

Tr. 

In. 

18  50 

L    Sh. 

In. 

9 

222 

ii. 

Oc. 

20  41 

IV. 

Tr. 

Eg. 
Die. 

20  33 

I.    Tr. 

Eg. 

6    1  41.5 

n. 

Ec. 

Re. 

3     228 

I. 

Oc. 

21    5 

I.    Sh. 

Eg. 

7  18 

i. 

Tr. 

In. 

5  15  43.7 

I. 

Ec. 

Re. 

•   15  29 

L    Oc. 

Die. 

7  48 

i. 

Sh. 

In. 

17  55 

II. 

Tr. 

In. 

18  13    1.0 

I.    Ec. 

Re. 

934 

L 

Tr. 

Eg. 

19    5 

II. 

Sh. 

In. 

1     7  20 

II.    Tr. 

In. 

10    2 

i. 

Sh. 

Eg. 

20  44 

i 

II. 

Tr. 

Eg- 

824 

IL    Sh. 

In. 

The  satellite! 

• 

are  not  risible  fi 

imb  September  9  to  Norember  7, 

Jupiter  being  too  neai 

'  the 

■nil. 

Horn— In. 
Oc 


ingreasi  Bg.,  agrees;  Dia^  disappearance;  Re.,  reappearance;  Xc(  edipee. 
oeenltatien;  Tr.t  transit  of  the  aatellite;  Sh.,  transit  of  the  shadow;  *  Visible  at 
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WASHINGTON  MEAN  TIME. 


8EPTEMBER. 


Phases  of  the  Eclipses  of  the  Satellites  for  an  Inverting  Telescope. 


II. 


Configurations 

at  7*  SO™  for  an  Inverting  Telescope. 

Day. 

West 

Eftftt. 

1    1 

•2               •  Oi  3- 

4- 

9 

3-                 l-O         V 

3| 

3- 

4-        O      "1    9* 

4 

4- 

•3    2-  1-         O 

5 

4- 

•2        O    #3     -I 

6 

4- 

•I           O                  *9 

•3 

7 

•4 

20*      1* 

3- 

6 

•4 

•9            -1    O        3- 

9 

Oi- 

•4 

3-               O    * 

c 
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0 

V 

NOVEMBER. 

4       b    ui     * 

4       fa    m     a 

4      »    m     a 

t    14  43  3^.6 

I.    Ec. 

DU. 

14    16  38 

I.    Tr. 

Eg. 

»     3  13 

IIL    Oc 

Die. 

17  24 

I.  •  Oc 

Re. 

19  34 

IL    Oc 

Ec 

5  34 

IIL    Oc 

Re. 

•    U  64 

L    Sb. 

In. 

20  27  13.9 

III.    Ee. 

DU. 

12  50  45.1 

L    Ec 

DU. 

12  24 

I.    Tr. 

Io. 

22  37  18.5 

IIL    Ec 

Re 

15  55 

L    Oc 

Re. 

13  11  13.0 

II.    Ec 

DU. 

22  48 

IIL  Oc 

DU. 

94    10    9 

L    Sh. 

In. 

14    8 

I.    Sb. 

E* 

tm    l  13 

IIL    Oc 

Re. 

10  53 

L    Tr. 

In. 

14  38 

I.    Tr. 

Dim. 

11    5  54.4 

I.    Ec 

DU. 

12  22 

I.    Sh. 

Eg. 

16  29    0.7 

III.    Ec 

13  56 

L    Oc. 

Re. 

13    4 

II.    8h. 

In. 

16  49 

II.    Oc. 

Re. 

It      8  16 

L    fib. 

In. 

13    6 

L    Tr. 

Eg- 

20  51 

III.    Oc. 

Um. 

854 

I.    Tr. 

In. 

14  32 

H.    Tr. 

In. 

t     9  11  58.2 

I.    Ec. 

DU. 

10  28 

II.    fib. 

In. 

15  45 

n.    Sh. 

Eg. 

11  55 

I.    Oc. 

Re. 

10  30 

I.    fib. 

Eg. 

17  12 

IL#Tr. 

Eff. 

!•     6  22 

I.    fib. 

Id. 

11    8 

I.    Tr. 

Eg. 

9ft     7  28  14JB 

I.    Ec 

Dm. 

6  54 

I.    Tr. 

Iu. 

11  44 

II.    Tr. 

In! 

10  25 

I.    Oc 

Re. 

7  52 

II.    fib. 

In. 

13    9 

II.    8b. 

Eg. 

«•     4  37 

I.    Sb. 

In. 

8  36 

I.    8h. 

Eg. 

14  24 

H.    Tr. 

Eg. 
Die. 

522 

L    Tr. 

In. 

8  54 

II.    Tr. 

In. 

18     5  34  25.4 

I.    Ec. 

6  50 

I.    8h. 

Eff. 

9    8 

I.    Tr. 

Eg. 

8  25 

I.    Oc. 

Re. 

7  34    7^ 

II.    Ec 

Dm. 

10  33 

II.    fib. 

Eg. 

!•     2  44 

I.    fib. 

In. 

7  36 

I.    Tr. 

Eg. 

11  36 

II.    Tr. 

Eg. 

324 

I.    Tr. 

In. 

1141 

II.    Oc 

Re 

U      3  40  31.0 

I.    Eo. 

DU. 

4  58 

I.    fib. 

Eg. 
D&. 

14    7 

in.    Sb. 

In. 

6  25 

I.    Oc. 

Re. 

6    1    0.0 

II.    Ec. 

16  28 

in. #  sb. 

Eg. 

19     0  51 

1.    fib. 

In. 

5  38 

I.    Tr. 

Eg. 

17  14 

UI.#Tr. 

In.      t 

1  24 

I.    Tr. 

In. 

8  57 

II.    Oc. 

Re. 

19  33 

HI.    Tr. 

Eff. 

2  27  50.9 

II.    Eo. 

DU. 

10    9 

IU.    Sb. 

In. 

*T      1  56  39.2 

I.    Ec 

Dis. 

3    5 

I.    Sh. 

Eg. 

12  32 

III.    fib. 

Eg. 

4  54 

I.    Oc 

Re. 

3  38 

I.    Tr. 

Kg. 

12  50 

in.    Tr. 

In. 

23    6 

I.    Sb. 

In. 

6  11 

II.    Oo. 

Re. 

15  13 

III.    Tr. 

Eg. 
Die. 

23  52 

I.    Tr. 

In. 

6  U 

III.    fib. 

In. 

29     0    2  51.3 

I.    Ec 

28     1  19 

I.    Sb. 

Eg. 

8  25 

III.    Tr. 

In. 

2  55 

I.    Oc. 

Re. 

2    6 

I.    Tr. 

Eg. 

8  35 

III.    fib. 

Eg. 

21  12 

I.    Sb. 

In. 

222 

IL    Sh. 

In. 

10  52 

III.    Tr. 

Eff. 
DU, 

2154 

I.    Tr. 

In. 

3  56 

n.    Tr. 

In. 

22    8  57.8 

I.    Eo. 

23  26 

I.    fib. 

Eg. 

5    3 

n.    Sh. 

Eg. 

18     0  55 

I.    Oo. 

Re. 

23  46 

II.    Sb. 

In. 

6  35 

IL    Tr. 

%. 

19  19 

I.    fib. 

In. 

21      0    8 

I.    Tr. 

Eg. 

20  25    8.6 

I.    Ec 

19  54 

I,    Tr, 

In. 

1    8 

II.    Tr. 

In. 

23  24 

I.    Oc 

Re. 

91  10 

11.    fib. 

In. 

2  27 

II.    Sh. 

Eg. 

M    17  34 

I.*Sh. 

In. 

21  34 

I.    fib. 

Eg. 

3  48 

II.    Tr. 

Eg. 
Duu 

18  22 

I.*Tr. 

In. 

22    8 

I.    Tr. 

Eg. 

18  31  22.3 

I.  •  Ec 

19  47 

I.    Sh. 

Eg- 

22  19 

II.    Tr. 

l£ 

21  25 

I.    Oc 

Re. 

20  35 

I.    Tr. 

Eg. 

23  51 

II.    Sb. 

Eg* 

**    15  41 

I.    Sh. 

In. 

20  50  40.1 

II.    Ec 

Die. 

14     1    0 

11.    Tr. 

Eg. 

16  23 

I.    Tr. 

In. 

3#      1    3 

n.    Oc 

Re 

16  37  30.2 

I.    Eo. 

DU. 

17  54 

I.  •  Sb. 

Ec. 
Dm. 

4  24  14.5 

III.    Ec 

DU. 

i            19  25 

I.    Oo. 

Re. 

18  17  33.1 

II.  •  Ec 

6  32    0.3 

m.    Ec 

Re 

1«    13  47 

I.    fib. 

In. 

18  37 

I.    Tr. 

Eg. 

7  37 

IIL    Oc. 

DU. 

14  24 

I.    Tr. 

Iu. 

22  19 

II.    Oc 

Re. 

9  55 

m.  Oc 

Re. 

i            15  44  94.5 

II.    Ec. 

DU. 

99     0  25  27.9 

III.    Ec 

DU. 

14  53  30.5 

L    Ec 

DU. 

16    2 

i 

I.    fib. 

Eg- 

2  34  22.9 

IIL    Ec 

Re. 

17  54 

L#Oc 

Re. 

Nor*.—  In.  denotee  ingreee;  Bg..  agree*;  Etta.,  disappearance;  Be^  reappearance; 
Oc  dasotaaoaoultatiMi;  Tr.,  trenail  of  the  satellite:  Stu  traaeitof  the 


Bo^eoUpaa. 

"▼laitatoftt 
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Phases  of 

the  Eclipses  of  the  Satellites  for  an  Inverting  Telescope. 

I. 

'•f1 

^ 

„      *£^ 

TTT                          t-  11 - 

^ 

t 

j 

kJ 

C 

7 

Configurations  at  17h  30^  for  an  Inverting  Telescope. 

* 

D*y. 

West. 

EM. 

7 

•3  9*                    O'l                            4- 

8 

1  •  *30  '3      4- 

9  I 

4*        O          -l     2-    -3 

10 

4-                x\          O                               3- 

11 

4- 

•9             O           1-  3- 

19 

4- 

X    ©        ■* 

»l 

•4 

8"                                  O      l'r 

M  1 

•4 

•3       3-                     O 

•i  • 

15  | 

•*                      %  c 

<?• 

16 

•4                     C 

17  | 

•4 
1-  9-     q                                   3 

18 

•9                 O             1       I 

19  | 

•1     3-  O             *2                          '4 

90  | 

3-                              O        l  ,-                                            '4 

91   | 

•3         9-               -1  O                                                               *4 

99  |  O  1- 

•3      .9  O                                                          4- 

93  1 

1 

O    "1         '3      9                       4- 

94 

1-     20                            4-    -3 

i    85  | 

•9                   O       4'  -1            3- 

!     96  |  O  3# 

O          9 

97  | 

4-       3-                          O          1'  9- 

98 

4- 

•3              9-         -1      O 

99 

4- 

•3        -9       Ol' 

30 

•4 

O         '3         -9 

•i  • 

... 

r 
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d      h    m     8 

d      h    m     • 

d      h    m     • 

i    12    2 

I.    8b. 

In. 

11     5  44    0.2 

I.    Ec. 

Die. 

SI    20  34  ia2 

I.    Ec    Dis. 

12  52 

I.    Tr. 

In. 

8  52 

I.    Oc. 

Re. 

20  36 

m.    Oc    Dis. 

14  15 

1.    Sh. 

Eg. 

Id     2  51 

I.    Sb. 

In. 

22  40 

ni.    Oc    Re. 

15    5 

I.    Tr. 

Eg. 

349 

I.    Tr. 

In. 

23  49 

I.    Oc    Re. 

15  40 

II.    Sb. 

In. 

5    5 

I.    Sb. 

Eg. 

99   17  41 

I.  •8b.    In. 

17  20 

II.  *  Tr. 

In. 

6    2 

I.    Tr. 

Eg. 

18  45 

L    Tr.    In. 

18  21 

II. #  Sb. 

Eg. 

7  34 

II.    Sb. 

In. 

19  55 

I.    Sh.    Eg. 

19  58 

II.    Tr. 

Eff. 
Dis. 

929 

n.    Tr. 

In. 

20  58 

I.    Tr.    Eg. 

9     9  21  58.9 

I.    Ec. 

10  14 

II.    Sb. 

Eg. 

23  26 

II.    Sh.    In. 

12  24 

I.    Oc. 

Be. 

12    7 

U.    Tr. 

Eg. 

93     1  36 

n.    Tr.    In. 

3     6  30 

I.    8b. 

In. 

IS     0  12  27.5 

I.    Ec. 

Dis. 

2    6 

n.    Sh.    Eg. 

7  22 

I.    Tr. 

In. 

3  22 

I.    Oc. 

Re. 

4  12 

II.    Tr.    Eg. 
I.#Ec    Dw. 

8  44 

I.    Sb. 

Eg. 

21  20 

I.    Sb. 

In. 

16    2  42.8 

9  35 

I.    Tr. 

Eff. 
Dis. 

22  19 

I.    Tr. 

In. 

18  18 

I.#Oc    Re. 

10    7  14.1 

II.    Ec. 

23  34 

I.    Sb. 

Eg. 

94   12  10 

I.    Sh.    In. 

14  25 

II.    Oc. 

Be. 

14     0  32 

I.    Tr. 

Eff. 
Dis. 

13  15 

I.    Tr.    In. 

18    4 

III.  •  Sb. 

In. 

1  56  54.8 

n.    Ec. 

14  23 

I.   Sh.    Eg. 

20  25 

III.    Sb. 

Eg. 

629 

n.  Oc. 

Re. 

15  28 

I.»Tr.    Eg. 
n.#Ec    Dis. 

21  35 

III.    Tr. 

In. 

12  20  52.2 

III.    Ec 

Dis. 

17  46  39.0 

23  51 

in.    Tr. 

Eg. 

14  26  20.0 

in.  Ec. 

Re. 

22  31 

IL    Oc    Re. 

4     3  50  22.2 

I.    Ec. 

Dis. 

16  19 

ni.#Oc. 

Dis. 

25     5  58 

m.    Sh.    In. 

6  54 

I.    Oc. 

Re. 

18  28 

III.  •  Oc. 

Re. 

8  15 

in.    Sh.    Eg. 

I.    Ec    Dm. 

«     058 

I.    Sb. 

In. 

18  40  47.0 

I. #  Ec. 

Dis. 

9  31    2.3 

1  51 

I.    Tr. 

In. 

21  51 

I.    Oc. 

Re. 

10  30 

III.    Tr.    In. 

3  12 

I.    Sb. 

Eg. 

Iff   15  48 

L#Sb. 

In. 

12  32 

IIL    Tr.    Eg. 

4    4 

I.    Tr. 

Eg. 

16  48 

I.#Tr. 

In. 

12  47 

I.    Oc    Re. 

4  58 

II.    Sb. 

In! 

18    3 

I.  *  Sh. 

Eg. 

96     6  39 

I.    Sb.    In. 

6  43 

II.    Tr. 

In. 

19    1 

I.    Tr. 

Eg. 

7  44 

I.    Tr.    In. 

7  39 

II.    Sb. 

Eg. 

20  51 

n.   8b. 

In. 

8  51 

I.    Sh.    Eg. 

922 

II.    Tr. 

Eg. 

22  52 

U.    Tr. 

In. 

9  57 

I.    Tr.    Eg. 

22  18  50.5 

I.    Ec. 

Dis. 

23  31 

n.    Sb. 

Eg. 

12  44 

n.    Sh.    In. 

•     1  23 

I.    Oc. 

Re. 

16     1  29 

H.    Tr. 

Eg. 
Dis. 

14  57 

II.#Tr.    In. 

19  26 

I.    Sb. 

In. 

13  9  iai 

I.    Ec 

15  24 

II. •Sh.    Eg. 

20  21 

I.    Tr. 

In. 

16  21 

I. #  Oc. 

Re. 

17  33 

n.*Tr.    Eg. 

21  40 

I.    Sb. 

Eg. 

IT    10  16 

I.    Sh. 

In. 

97     3  59  27.4 

I.    Ec    Dis. 

22  34 

I.    Tr. 

Eff. 
Dm. 

11  17 

I.    Tr. 

In. 

7  17 

I.    Oc    Re. 

23  23  46.9 

II.    Ec. 

12  31 

I.    Sh. 

Eg. 

98     1    7 

I.    Sh.    In. 

»     347 

II.    Oc. 

Re. 

13  30 

I.    Tr. 

Ec. 
Dis. 

2  13 

I.    Tr.    In. 

8  22  28.2 

III.    Ec. 

Dis. 

15  13  28.8 

II.  •  Ec 

3  19 

I.    Sh.    Eg. 

10  29    5.0 

III.    Ec. 

Re. 

19  50 

II.    Oc. 

Re. 

426 

I.    Tr.    Eg. 

11  59 

III.    Oc. 

Dis. 

18     1  59 

in.   Sh. 

In. 

7    3  17.7 

n.    Ec.    Dis. 

14  12 

in.    Oc. 

Re. 

4  18 

ni.    Sh. 

Eg. 

11  51 

II.    Oc    Re. 

16  47  11.2 

I.'Ec 

Dis. 

6  13 

HI.    Tr. 

In. 

20  16  15.6 

III.    Ec    Dis. 

19  53 

I.    Oc. 

Re. 

7  37  33.5 

I.    Ec. 

Dis. 

22  19  25.2 

ni.    Ec    Re 

8    13  55 

I.    Sb. 

In. 

820 

m.    Tr. 

Eg. 

22  27  44.8 

I.    Ec.    Dis. 

14  50 

I.    Tr. 

In. 

10  50 

I.    Oc 

Re. 

99     0  50 

in.    Oc    Dis. 

16    9 

I.  •  Sb. 

Eg. 

19     4  45 

I.    Sh. 

In. 

1  46 

I.    Oc    Re. 

17    3 

I.#Tp. 

Eg. 

6  47 

I.    Tr. 

In. 

250 

in.    Oc.    Re. 

18  16 

II.  •  Sb. 

In. 

659 

I.    Sh. 

Eg. 

19  35 

I.    Sh.    In. 

20    6 

11.    Tr. 

In. 

8    0 

I.    Tr. 

Eg. 

2042 

I.    Tr.    In. 

20  57 

II.    Sb. 

Eg. 

10    9 

n.  Sh. 

In. 

21  48 

I.    Sh.    Eg. 

22  45 

II.    Tr. 

E?. 
Dui. 

12  14 

II.    Tr. 

In. 

22  55 

I.    Tr.    Eg. 

•   11  15  38.3 

I.    Ec. 

12  49 

II.    Sh. 

Eg. 
E$. 
Dis. 

30     2    1 

II.    Sh.    In. 

14  23 

I.    Oc. 

Re. 

14  51 

II.    Tr. 

4  18 

II.    Tr.    In. 

10     8  23 

I.    Sh. 

In. 

29     2    5  59.6 

I.    Ec 

4  41 

11.    Sh.    Eg. 

920 

I.    Tr. 

In. 

5  19 

I.    Oc 

Re. 

654 

n.    Tr.    Eg. 
L*Ec    Dw. 

10  37 

I.    8h. 

Eg. 

23  13 

I.    Sh. 

In. 

16  56   ai 

11  33 

I.    Tr. 

Eg. 
Dis. 

91     0  16 

I.    Tr. 

In. 

20  15 

I.    Oc    Re. 

12  40  21.2 

11.    Ec. 

1  27 

I.    Sh. 

Eg. 

31    14    3 

I.    Sh.    In. 

17    8 

11. #  Oc. 

Re. 

229 

I.    Tr. 

Eg. 

15  11 

I.*  TV.     In. 

22    2 

III.    Sb. 

In. 

4  30    4.2 

II.    Ec. 

Dis. 

16  16 

I.#8h.    Eg. 

11     0  21 

in.  Sh. 

Eg. 

9  10 

II.    Oc. 

Re. 

17  24 

I.#Tr.    Eg. 

1  55 

III.    Tr. 

In. 

16  18  39.1 

III.  *  Ec. 

Dis. 

20  19  53.1 

n.    Ec.    Dui. 

4    7 

HI.    Tr. 

Eg. 

18  22  57.7 

IU.  •  Ec. 

Re. 

Note.— In.  denotes  ingress;  Eg.,  egress;  Dis.,  disappearance;  Be.f  reappearance;  Ec,  eclipse. 

Oo.  denotes  oocultation ;  Tr.t  transit  of  the  satellite;  Sh.t  transit  of  the  shadow;  *  Visible  At  Washington. 
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Phases  of  the  Eclipses  of  the  Satellites  for  an  Inverting  Telescope. 


I. 


n. 


-'■© 


Configurations  at  17h  O"1  for  >an  Inverting  Telescope. 


Day. 


Wert. 


1-  SO 


1 


'4     1 


O     ? 


0*4       1*  * 


5 


6 


•4 


O    i 


8  |Ol- 


1° 
11 


12 


13 


14 


15  |  O  1* 


16 


90 


21 


22 


23 


24 


lO    #3 


•4 


o  *• 


0_J_ 

O         3" 


3* 


4' 


1    2-     4- 


3« 


O  4' 


3  4- 


l  O 


o    *■ 


•3 


O-i 


17 

•4 

1-      'OS 

3' 

18 

• 

•4 

3-           O 

•1      2- 

10 

•4 

1-     2-     O 

•I  -3  O     *4      2 
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WASHINGTON  MEAN  TIME8  OF  ELONGATION,  ETC. 

In  the  diagram  on  the  preceding  page,  the  points  of  the  orbits  marked  "o"  are  those  of 

the  eastern  elongation,  as  seen  in  an  inverting  telescope.    The  apparent  positions  of  a  satellite 

;    at  any  time  may  be  marked  on  the  diagram  by  counting  around  the  orbit  the  interval  in  days     | 

and  hours  which  has  elapsed  since  the  last  east  elongation.    The  times  of  these  elongations     ' 

1    may  be  found  from  the  following  tables.    Mimas  can  be  seen  only  within  a  few  hours  of  each     | 

elongation :  the  time  of  every  elongation  visible  at  Washington  is  therefore  given.    The  times 

of  other  elongations  of  any  satellite  in  the  same  direction  may  be  found  by  adding  or  sub- 

tracting any  multiple  of  the  period.    For  the  three  outer  satellites  the  times  of  elongation  and 

conjunction  are  given.    The  following  abbreviations  are  used: — • 

E.,    East  Elongation, 

L,    Inferior  Conjunction  ( north  of  planet ), 

W.,    West  Elongation, 

S.,    Superior  Conjunction  (south  of  planet). 

MIMAS.     ' 

« 
Elongations  Visible  at  Washington. 

1 

d    h 

d     b 

d     b 

d     h 

d     h 

d     h 

Jan.    3  11.3  E. 

Feb.    5  10.7  E. 

Mar.  10  10.4  E. 

Oct.    5  17.2  E. 

Nov.  10  12.8  E. 

Dec.  12  13.9  E. 

4  10.0  E. 

6    9.3  E. 

11    9.0  E. 

6  15.8  E. 

11  11.4  E. 

13  12.5  E. 

5    8.6  E. 

7    7.9  E. 

12    7.6  E. 

7  14.4  E. 

12  10.0  E. 

14  11.1  E. 

6    7.2  E. 

8    6.5  E. 

13    6.2  E. 

8  13.1  E. 

17  14.4  W. 

15    9.7  E. 

7    5.8  E. 

13  10.9  W. 

18  10.7  W. 

13  17.5  W. 

18  13.0  W. 

16    8.3  E. 

11  11.5  W. 

14    9.6  W. 

19    9.3  W. 

14  16.1  W. 

19  11.7  W. 

17    6.9  E. 

12  10.1  W. 

15    8.2  W. 

20    7.9  W. 

15  14.7  W. 

20  10.3  W. 

18    5.5  E. 

13    8.7  W. 

16    6.8  W. 

21    6.5  W. 

16  13.3  W. 

%\    8.9  W. 

21  12.7  W. 

14    7.3  W. 

17    5.4  W. 

27    9.5  E. 

22  16.4  E. 

25  14.6  E. 

22  11.3  W. 

15    5.9  W. 

21  11.2  E. 

28    8.1  E. 

23  15.0  E. 

26  13.2  E. 

23    9.9  W. 

19  11.6  E. 

22    9.9  E. 

29    6.8  E. 

24  13.6  E. 

27  11.9  E. 

24    8.5  W. 

20  10.2  E. 

23    8.5  E. 

Apr    4    9.8  W. 

25  12.2  E. 

28  10.5  E. 

25    7.1  W. 

21    8.8  E. 

24    7.2  E. 

5    8.4  W. 

30  16.7  W. 

29    9.2  E. 

26    5.7  W. 

22    7.5  E. 

25    5.8  E. 

6    7.0  W. 

31  15.3  W. 

Dec.    4  13.6  W. 

29  12.8  E. 

23    6.1  E. 

Mar.  1  11.5  W. 

12  10.1  E. 

Nov.    1  13.9  W. 

5  12.2  W. 

30  11.4  E. 

28  10.5  W. 

2  10.1  W. 

13    8.7  E. 

2  12.5  W. 

6  10.8  W. 

31  10.0  E. 

29    9.1  W. 

3    8.7  W. 

14    7.3  E. 

7  1C.9  E. 

7    9.4  W. 

1887 

30    7.7  W. 

4    7.3  W. 

21    9.1  W. 

8  15.5  E. 

8    8.1  W. 

Jan.    1    8.6  E. 

31    6.4  W. 

5    6.0  W. 

22    7.7  W. 

9  14.1  E. 

9    6.7  W. 

2    7.2  E. 

ENCELADUS. 

d     h 

d     h 

d     h 

d     b 

d     b 

d     b 

'  Jan.    1  20.5  E. 

Jan.  15  13.5  E. 

Jan.  29    6.2  E. 

Feb.  11  23.0  E. 

Feb.  25  15.9  E. 

Mar.  11    8.7  E. 

I            3    5.4  E. 

16  22.4  E. 

30  15.1  E. 

13    7.9  E. 

27    0.7  E. 

12  17.6  E. 

4  14.4  E. 

18    7.2  E. 

Feb.    1    0.0  E. 

14  16.8  E. 

28    9.6  E. 

14    2.5  E. 

5  23.4  E. 

19  16.1  E. 

2    8.9  E. 

16    1.7  E. 

Mar.   1  18.5  E. 

15  11.4  E. 

7    8.3  E. 

21    0.9  E. 

3  17.8  E. 

17  10.6  E. 

3    3.4  E. 

16  20.3  E. 

8  17.2  E. 

22    9.8  E. 

5    2.7  E. 

18  19.5  E. 

4  12.3  E. 

18    5.2  E. 

10    2.0  E. 

23  18.7  E. 

6  11.5  E. 

20    4.4  E. 

5  21.2  E. 

19  14.1  E. 

11  10.9  E. 

25    3.6  E. 

7  20.4  E. 

21  13.3  E. 

7    6.0  E. 

20  23.0  E. 

12  19.7  E. 

26  12.5  E. 

9    5.2  E. 

22  22.1  E. 

8  14.9  E. 

22    7.8  E. 

14    4.6  E. 

27  21.4  E. 

10  14.1  E. 

24    7.0  E. 

9  23.8  E. 

23  16.7  E. 
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WASHINGTON  MEAN  TIME8  OF  EAST  ELONGATIONS. 

ENCELADUS— (Concluded.) 

d    b 

d     b 

d    h 

d    h 

d     h 

d     a 

Mar.  25    1.6  E. 

Apr.  14  15.0  E. 

Oct.    18    1.3  E. 

Nov.    7  14.7  E. 

Nov.  28    4.0  E. 

Deo.  18  17.1 

26  10.5  E. 

15  23.9  E. 

19  10.2  E. 

8  23.6  E. 

29  12.9  E. 

20    2.0 

27  19.4  E. 

17    8.8  E. 

20  19.1  E. 

10    8.4  E. 

30  21.7  E. 

21  10.8 

29    4.3  E. 

18  17.6  E. 

22    4.0  E. 

11  17.3  E. 

Dec.    2    6.6  E. 

22  19.7 

30  13.2  E. 

20    2.5  E. 

23  12.9  E. 

13    2.2  E. 

3  15.5  E. 

24    4.6 

31  22.1  E. 

21  11.4  E. 

24  21.8  E. 

14  11.1  E. 

5    0.3  E. 

25  13.5 

Apr.    2    7.0  E. 

22  20.3  E. 

26    6.7  E. 

15  20.0  E. 

6    9.2  E. 

26  22.4 

3  15.9  E. 

24    5.2  E. 

27  15.5  E. 

17    4.9  E. 

7  18.0  E. 

28    7.2 

5    0.7  E. 

25  14.2  E. 

29    0.4  E. 

18  13.8  E. 

9    2.9  E. 

29  16 J 

6    9.6  E. 

30    9.3  E. 

19  22.7  E. 

10  11.8  E. 

31    1.0 

7  18.5  E. 

Oct.  11    4.9  E. 

31  18.2  E. 

21    7.6  E. 

11  20.7  E. 

1887 

9    3.4  E. 

12  13.8  E. 

Nov.    2    3.1  E. 

22  16.5  E. 

13    5.6  E. 

Jan.    1    9.8 

10  12.3  E. 

13  22.6  E. 

3  12.0  E. 

24    1.3  E. 

14  14.4  E. 

2  18.7 

11  21.2  E. 

15    7.5  E. 

4  20.9  E. 

25  10.2  E. 

15  23.3  E. 

4    3.5 

13    6.1  E. 

16  16.4  E. 

6    5.8  E. 

26  19.1  E. 

17    8.2  E. 

5  12.4 

TET 

• 

HYS. 

d    b 

d    b 

d       b 

d    h 

d    b 

d     h 

Jan.     1  14.1  E. 

Feb.    8    8.1  E. 

Mar.  18    2.2  E. 

Apr.  24  20.7  E. 

Oct.  28  20.7  E. 

Dec.     5  14.7  E. 

3  11.5  E. 

10    5.4  E. 

19  23.5  E. 

26  18.1  E. 

30  18.0  E. 

7  12.0  E. 

5    8.8  E. 

12    2.7  E. 

21  20.8  E. 

28  15.4  E. 

Nov.    1  15.3  E. 

9    9.3  E. 

7    6.2  E. 

14    0.1  E. 

23  18.2  E. 

3  12.6  E. 

11    6.6  E. 

9    3.5  E. 

15  21.4  E. 

25  15.5  E. 

5    9.9  E. 

13    3.9  E. 

11    0.8  E. 

17  18.7  E. 

27  12.9  E. 

Sept.  30  13.0  E. 

7    7.2  E. 

15    1.2  E. 

12  22.1  E. 

19  16.0  E. 

29  10.2  E. 

Oct.     2  10.3  E. 

9    4.6  E. 

16  22.6  E. 

14  19.4  E. 

21  13.4  E. 

31    7.6  E. 

4    7.6  E. 

11    1.9  E. 

18  19.9  E. 

16  ltf.7  E. 

23  10.7  E. 

Apr.    2    4.9  E. 

6    5.0  E. 

12  23.3  E. 

20  17.2  E. 

18  14.0  E. 

25    8.0  E. 

4    2.2  E. 

8    2.3  E. 

14  20.6  E. 

22  14.5  E. 

20  11.3  E. 

27    5.3  E. 

5  23.5  E. 

9  23.6  E. 

16  17.9  E. 

24  11.7  E. 

22    8.5  E. 

Mar.    1    2.5  E. 

7  20.8  E. 

11  20.9  E. 

18  15.2  E. 

26    9.0  E. 

24    5.8  E. 

2  23.8  E. 

9  18.1  E. 

13  18.2  E. 

20  12.4  E. 

28    6.3  E. 

26    3.1  E. 

4  21.1  E. 

11  15.4  E. 

15  15.5  E. 

22    9.7  E. 

30    3.6  E. 

28    0.4  E. 

6  18.4  E. 

13  12.7  E. 

17  12.8  E. 

24    7.0  E. 

1887 

29  21.7  E. 

8  15.8  E. 

15  10.1  E. 

19  10. 1  E. 

26    4.3  E. 

Jan.    1    0.9  E. 

31  19.0  E. 

10  13.1  E. 

17    7.4  E. 

21    7.5  E. 

28    1.6  E. 

2  22.2  E. 

Feb.     2  16.3  E. 

12  10.4  E. 

19    4.7  E. 

23    4.8  E. 

29  22.9  E. 

4  19.5  E. 

4  13.6  E. 

14    7.7  E. 

21    2.0  E. 

25    2.1  E. 

Deo.     1  20.1  E. 

6  16.8  E. 

6  10.8  E. 

16    4.9  E. 

22  23.4  E. 

26  23.4  E. 

3  17.4  E. 

DIO 

NE. 

d     h 

d    h 

d    b 

d     b 

d    b 

d     h 

Jan.     2  21.7  E. 

Feb.    4  17.7  E. 

Mar.    9  13.8  E. 

Apr.  11  10.3  E. 

Oct.  28    9.3  E. 

Nov.  30    5.4  E. 

5  15.4  E. 

7  11.4  E. 

12    7.5  E. 

14    4.0  E. 

31    3.0  E. 

Dec.    2  23.1  E. 

8    9.1  E. 

10    5.0  E. 

15    1.2  E. 

16  21.7  E. 

Nov.    2  20.7  E. 

5  16.7  E. 

11    2.7  E. 

12  22.7  E. 

17  18.9  E. 

19  15.4  E. 

5  14.4  E. 

8  10.4  E. 

13  20.4  E. 

15  16.4  E. 

20  12.6  E. 

8    8.1  E. 

11     4.1  E. 

16  14.0  E. 

18  10.0  E. 

23    6.3  E. 

Oct.     9    5.4  E. 

11    1.8  E. 

13  21.7  E. 

19    7.7  E. 

21    3.7  E. 

26    0.0  E. 

11  23.1  E. 

13  19.5  E. 

16  15.3  E. 

22    1.3  E. 

23  21.4  E. 

28  17.7  E. 

14  16.8  E. 

16  13.1  E. 

19    9.0  E. 

24  19.0  E. 

26  15.1  E. 

31  11.4  E. 

17  10.5  E. 

19    6.8  E. 

22    2.7  E. 

27  12.7  E. 

Mar.    1    8.8  E. 

Apr.     3    5.1  E. 

20    4.2  E. 

22    0.5  E. 

24  20.4  E. 

30    6.3  E. 

4    2.6  E. 

.  6  22.8  E. 

22  21.9  E. 

24  18.2  E. 

27  14.1  E. 

Feb.    2    0.0  E. 

6  20.2  E. 

8  16.5  E. 

25  15.6  E. 

27  11.8  E. 

30    7.7  E. 
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RHEA. 


Jan. 


Feb. 


d 

4 

9 

13 

18 
22 

27 

31 

5 

9 

14 

18 

23 

27 

Mar.   4 

•      8 

13 
17 
22 
26 
31 


Apr. 


4 

9 

13 

18 


h 
12.5  E. 
1.0  E. 

13.5  E. 
1.9  E. 

14.2  E. 

2.6  E. 
14.9  E. 

3.2  E. 

15.6  E. 
3.9  E. 

16.3  E. 

4.7  E. 

17.1  E. 
5.6  E. 

18.0  E. 

6.4  E. 
18.9  E. 

7.4  E. 
19.8  E. 

8.3  E. 

20.8  E. 
9.3  E. 

21.7  E. 

10.2  E. 


d 
Oct.    2 

7 
11 
16 
20 

25 

29 

Nov.   3 

4 

12 

17 
21 
26 
30 
5 

9 
14 
18 
23 
27 

1 
5 


Dec. 


1887 
Jan. 


h 

19.8  E. 
8.4  E. 

20.9  E. 
9.3  E. 

21.8  E. 

10.3  E. 
22.7  E. 

11.2  E. 
23.6  E. 

12.0  E. 

0.5  E. 

12.9  E. 
1.2  E. 

13.6  E. 

2.0  E. 

14.3  E. 
2.6  E. 

14.9  E. 

3.1  E. 
15.5  E. 

3.8  E. 

16.1  E. 


TITAN. 


d~T 

Jan.  2    12.0  S. 
6    12.0  E. 
.      10    12.01. 
14    11.8  W. 
18    11.3  8. 


22 

26 

30 

Feb.  3 

7 

11 
15 
19 
23 
27 

Mar.  3 

7 

11 

15 

19 

23 

27 

31 

Apr.  4 


10.7  E. 
10.3 1. 
9.8  W. 

9.4  8. 
9.0  E. 

8.51. 

8.0  W. 

7.5  8. 
7.0  E. 
6.41. 

5.8  W. 

5.3  8. 
5.0  E. 
4.81. 

4.6  W. 

4.4  8. 

4.5  E. 
4.61. 

4.6  W. 


3" 

Oct.  1 

5 

9 

13 

17 

21 

25 

29 

Nov.  2 

6 

10 
14 
18 
22 
26 

30 

Dec.  4 

8 

12 

16 

20 

24 

28 

*       32 


h 
11.48. 

11.5  E. 
11.61. 

11.7  W. 

11.6  8. 

11.5  E. 
11.2  I. 
11.0  W. 

10.8  8. 
10.5  E. 

10.0 1. 

9.6  W. 
9.18. 

8.7  E. 
8.21. 

7.6  W. 
7.0  8. 

6.4  E. 
6.01. 

5.5  W. 

5.0  8. 
4.5  E. 
3.81. 
3.0  W. 


HYPERION. 


Jan. 


d 

2 

8 

13 

18 

24 

29 

Feb.  3 

9 

14 

19 

25 

Mar.  2 

7 

12 

18 

23 

29 

Apr.  3 

8 

14 

19 

24 

30 

May  5 


~~1 

21.0  8. 

5.0  E. 
13.0 1. 
21.0  W. 

4.9  8. 

12.6  E. 
20.01. 
3.2  W. 
10.5  S. 
18.0  E. 

1.51. 

8.8  W. 
16.0  8. 
23.5  E. 

7.51. 

15.8  W. 

0.0  8. 

8.0  E. 
16.2 1. 

0.3  W. 

8.4  8. 
16.5  E. 

0.5  1. 

8.5  W. 


a~ 

Sep.  16 
21 
27 

Oct.  2 
7 

13 
18 
23 
29 
Nov.  3 

8 
14 
19 
24 
30 

Dec.  5 
10 
15 
21 
26 

31 
1887 
Jan.  6 


h 
11.0  8. 
19.0  E. 
3.11. 
11.2  W. 

19.5  8. 

3.8  E. 
12.0 1. 
20.0  W. 

3.9  8. 

11.7  E. 

19.3 1. 

2.5  W. 

9.8  8. 
17.2  E. 

0.61. 

8.0  W. 

15.6  8. 
23.0  E. 

6.01. 
12.9  W. 

19.8  8. 
2.8  E. 


JAPETUS 


Inferior  Conjunction 
West  Elongation 
Superior  Conjunction 
East  Elongation    . 


January  1 
January  20 
Febraary  10 
March        2 


March  22 
April  11 
May  1 
May     22 


June  11 
July  2 
July  23 
August  12 


September  1 
September  21 
October  11 
October      31 


November  20 
December  10 
December  29 


THE  APPARENT  ELEMENTS  OF  SATURN'S  RINGS. 


Greenwich 
Mean 
Noon. 

a 

Outer 
Major 
Axis. 

Jan,       0 

20 

Feb.      9 

Mar.      1 

4b\61 
46.13 
44.95 
43.46 

Onter 
Minor 
Axis. 


21 

Apr.     10 

30 

May    20 

June     9 

29 

July  19 
Aug.  8 
28 
Sept.  17 
Oct.       7 

27 
16 
6 
26 
31 


Nov. 
Dec. 


41.88 

40.40 
39.15 
38.21 
37.60 
37.35 

37.43 
37.87 
38.67 
39.77 
41.14 

42.69 
44.23 
45.53 
46.35 
46.46 


20.40 
20.51 
20.12 
19.53 

18.84 

18.09 
17.45 
16.86 
16.36 
15.97 

15.69 
15.53 
15.51 
15.66 
15.98 

16.46 
17.09 
17.78 
18.41 
18.54 


P 

Inclination  of 

Northern 

Semi-Minor 

Axis  to  Circle 

of  Declination 

from  North 

to  East 


6  39.0 
6  32.6 
6  27.8 
6  25.9 
6  27.5 

6  32.4 
6  39.5 
6  47.9 

6  56.6 

7  4.1 


I 

The  Elevation 
of  the  Earth 

above  the 

Plane  of  the 

Ring. 


V 

The  Elevation 

of  the  Son 

above  the 

Plane  of  the 

Ring. 


7 

7 
7 
7 
7 

7 
7 

7 
7 
7 


11.6 
17.0 
21.0 
23.6 
25.0 

25.7 
25.7 
25.0 
23.5 
23.0 


4.6 
23.7 
35.5 
42.2 
43.3 

36.5 
27.9 
10.6 
47.6 
19.0 

46.8 
13.1 
39.8 
11.5 
22  51.0 

22  40.9 

22  43.9 
?2  59.5 

23  24.3 
23  31  3 


26 
26 
26 
26 
26 

26 
26 
26 
25 
25 

24 
24 
23 
23 


Earth's  Longitude  from  Saturn 
counted  on  Plane  of  Ring 
from  the  Ring's  As- 
cending Node  on 


Equator. 


o 
26 

25 

25 

25 

25 


4.6 
59.5 
54.0 
48.1 
42.0 


25  35.7 
25  29.2 
25  22.2 
25  15.1 

25    7.8 


25 
24 
24 
24 
24 


0.0 
52.0 
43.9 
35.4 
26.6 


24  17.5 
24  8.3 
23  59.0 
23  49.3 
23  46.9 


151  4.6 
149  23.6 
148  11.2 

147  42.8 

148  3.6 

149  11.3 

150  58.6 
153  15.8 
155  52.8 
158  39.7 

161  27.3 
164    6.4 

166  28.4 

168  24.4 

169  46.2 

170  26.2 
170  20.6 
169  30.2 
168    5.0 

167  40.6 


Ecliptic. 


108  26.4 
106  45.5 
105  33.2 
105    4.9 

105  25.7 

106  23.5 
108  20.9 
110  38.2 
113  15.3 
116    2.3 

118  49.9 
121  27.1 
123  51.2 

125  47.3 
127    9.2 

127  49.2 
127  43.7 

126  53.4 
125  28.3 
125    4.0 


The  factor  to  be  multiplied  by  a  and  b  to  obtain  the  axes  of — 


The  inner  ellipse  of  the  outer  ring 
The  outer  ellipse  of  the  inner  ring 
The  inner  ellipse  of  the  inner  ring 
The  inner  ellipse  of  the  dusky  ring 


=  0.8801 
=  0.8599 
=  0.6650 
=  0.5486 


log  factor  =  9.9445 
log  factor  =  9.9344 
log  factor  =  9.8228 
log  factor  =  9.7392 


Note.— The  negative  sign  of  I  indicates  that  the  visible  surface  of  the  ring  is  the  southern  one. 
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SATELLITES  OF   URANUS,   1886. 


Date. 

Position 

▲pp.  Distances. 

Angle. 

Ariel. 

Umbriel 

Jan. 

15.2 

// 
14.2 

19.7 

Mar. 

15.3 

15.3 

21.3 

June 

15.3 

14.8 

20.6 

Dec. 

14.9 

14.0 

19.5 

Date. 

Jan. 
Mar. 
Jane 
Deo. 


Position 
Angle. 

App.  Distances. 
Titania.      Oberon. 

15?2 

u 

32.4 

43.3 

15.3 

34.9 

46.7 

15.3 

33.8 

45.3 

14.9 

32.0 

42.8 

APPARENT  ORBITS  OF  THE  SATELLITES  OF  URANUS  IN  1886, 
AS  SEEN  IN  AN  INVERTING   TELESCOPE. 


WASHINGTON  MEAN  TIMES  OF  ELONGATIONS. 


TITANIA. 


UMBRIEL. 


ARIEL. 


OBERON. 


North. 


Jan. 


Feb. 


& 

5 

13 

20 

28 

4 


h 
12.3 

1.8 
15.3 

4.7 
18.2 


Mar. 


12  7.7 
19  21.1 
27  10.5 
7  0.0 
14  13.4 


22 
29 
Apr.  6 
13 
21 

28 
May    6 

14 
21 
29 

June    5 

Dec.    6 

14 

21 

29 


2.9 
16.3 

5.8 
19.3 

8.8 

22.2 
11.7 

1.2 
14.7 

4.2 

17.7 
17.3 

6.7 
20.1 

9.5 


South. 


North. 


d h 
Jan.     6  18.5 

14  8.0 
21  21.5 

29  10.9 
Feb.     6    0.4 

13  13.9 

21  3.3 
28  16.7 

Mar.    8    6.2 

15  19.6 

23    9.1 

30  22.5 
Apr.     7  12.0 

15    1.5 

22  15.0 

30    4.4 

May    7  17.9 

15    7.4 

22  20.9 
30  10.4 

June    6  23.9 

Dec.     7  23.5 

15  12.9 

23  2.3 
30  15.7 


dh^ 


Jan. 


7  19.7 

16  2.6 

24  9.5 
Feb.     1  16.4 

9  23.3 

18    6.2 

26  13.1 

Mar.    6  20.0 

15r   2.9 

23    9.8 
31  16.7 

8  23.7 

17  6.6 

25  13.5 


Apr. 


May  3  20.4 
12  3.3 
20  10.3 
28  17.2 

June    6    0.2 


Nov. 
Dec. 


27 

5 

13 


1.5 
8.4 
15.3 
21  22.2 
30    5.1 


South. 


Jan. 


Feb. 


d 
1 
9 
18 
26 
3 


T 
14.5 
21.4 
4.3 
11.2 
18.1 


North. 

— o~ 


12  1.0 
20  7.9 
28  14.8 
Mar.  8  21.7 
17    4.6 

25  11.5 
Apr.  2  18.4 
11  1.4 
19  8.3 
27  15.2 


Jan. 


Feb. 


Mar. 


1 

10 
19 
28 

5 

14 
23 
3 
12 
21 


"h~" 

21.2 

14.1 

7.1 

0.0 

17.0 

9.9 

2.8 

19.8 

12.7 

5.6 


May 


Jane 

Nov. 
Dec. 


5  22.1 

14  5.0 

22  12.0 
30  18.9 
.  8    1.9 

29    3.2 
7  10.1 

15  17.0 

23  23.9 
32    6.8 


Apr. 


May 


June 

Nov. 
Dec. 


29  22.5 


7 
16 
25 

3 

12 
21 


15.5 

8.4 
1.4 

ia3 

11.3 

4.3 

29  21.2 

7  14.2 

16    7.2 


28 
7 
16 
24 
33 


16.5 

9.5 

2.4 

19.4 

12.3 


South. 

— a~ 


North  and  South. 


Jan. 


Feb. 


6 
14 
23 

1 

10 


h 

5.7 
22.6 
15.6 

8.5 

1.5 


Jan.  6 
13 
20 


h 
14.3  S. 
7.9  N. 
1.4  S. 


Mar. 


Apr. 


May 


June 


Dec. 


18  18.4 
27  11.3 
8  4.3 
16  21.2 
25  14.1 


3 
12 
20 
29 

8 

16 


7.0 

0.0 

16.9 

9.8 

2.8 

19.8 

25  12.8 

3    5.7 

11  22.7 

20  15.6 

3  1.0 
11  18.0 
20  10.9 
29    3.9 


26  19.0  N. 
Feb.   2  12.6  8. 

9    6.1  N. 

15  23.7  S. 

22  17.2  N. 

Mar.   1  10.8  S. 

8    4.3  N. 

14  21.9  S. 
21  15.4  N. 

28  9.0  S. 
Apr.   4    2.5  N. 

10  20.1  S. 

17  13.6  N. 

24    7.2  S. 

May    1    0.8  N. 

7  18.3  S. 

14  1L9  N. 

21  5.4  S. 
Dec.  15  81*2  N. 

22  14/8  S. 

29  8.3  N. 


Period  of  Ariel, 
Period  of  Umbriel, 


d      h 
2    12.489 
4      3.460 


d h 
Period  of  Titania,  8    16.942 

Period  of  Oberon,        13    11.119 


Notk. — For  Ariel  only  every  third  elongation  ft  siren,  and  for  Umbriel  every  alternate  one.    The  intermediate  ones 
may  be  found  by  adding  multiples  of  the  period  of  tie  satellite. 


SATELLITE  OF  NEPTUNE,   1886. 
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Date. 

Jan. 

Sept. 

Nov. 


Position 
Angle. 

23L0 

•  233.0 

232.5 


Apparent 

Distance. 

« 
16.8 

16.5 

17.0 


APPARENT  ORBIT  OF  THE  SATELLITE  OF  NEPTUNE  IN  1886, 
AS  SEEN  IN  AN  INVERTING  TELESCOPE. 


WASHINGTON  MEAN  TIMES  OF  ELONGATIONS. 

South  West. 

North  East. 

South  West. 

North  East 

South  West. 

North  East. 

d     h 

d     h 

d     h 

d     h 

d      h 

d     h 

Jan. 

0  11.0 

Aug.    26  10.5 

Aug.    29    9.1 

Oct. 

30    1.9 

Nov.      2    0.5 

Jan.      3    9.4 

6    8.0 

Sept.     1    7.5 

Sept.     4    6.1 

Nov. 

4  22.9 

7  21.6 

9    6.4 

12    5.0 

7    4.5 

10    3.1 

10  20.0 

13  18.6 

15    3.5 

18    2.1 

13    1.6 

16    0.2 

16  17.0 

19  15.6 

21    0.5 

23  23.1 

18  22.6 

21  21.2 

22  14.1 

25  12.7 

26  21.6 

29  20.2 

24  19.7 

27  18.3 

28  11.1 

Dec.       1    9.7 

Feb.      1  18.7 

Feb. 

4  17.2 

30  16.7 

Oct.       3  15.3 

Dec. 

4    8.1 

7    6.8 

7  15.7 

10  14.3 

Oct.       6  13.8 

9  12.4 

10    5.2 

13    3.8 

13  12.8 

16  11.3 

12  10.8 

15    9.4 

16    2.2 

19    0.9 

19    9.8 

22    8.4 

18    7.9 

21    6.5 

21  23.3 

24  21.9 

25    6.9 

28    5.5 

2&    4.9 

27    3.5 

27  20.3 

30  19.0 

The  above  times  are  those  of  each  passage  of  the  satellite  through  an  apsis  of  its  apparent 
orbit  The  {wsition  of  the  satellite  at  any  other  time  may  be  found  by  measuring  around  the 
orbit  from  the  apsis  last  passed  through,  remembering  that  the  radius  vector  of  the  satellite 
describes  equal  areas  in  equal  times. 

Period  of  the  satellite  of  Neptune,  5d21h.045. 

In  the  above  diagrams,  the  central  circle  represents  the  planet,  and  is  on  the  same  scale 
as  the  orbits. 
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PHENOMENA,   1886. 


Jan. 


Feb. 


d  h  m 

2  13  46 

2  14  - 

3  4- 

7  19  - 

8  13  5 

9  17  - 

12  19  - 

13  -  - 

14  23  36 

17  19  59 

19  9  - 
19  15  - 
23  8  43 

23  20  - 

24  0  48 

24  3  5 

25.8  - 

«7  19  - 

28  19  - 

29  18  - 

2  3  7 
5  1  28 

5  17  - 

6  6- 

10  16  - 

11  7  12 
14  3  51 

18  2  - 
18  11  - 

18  22  - 

19  13  12 

20  8  29 
20  12  2 
23  22  - 
27  16  - 


Mar. 


2 

13 

— 

3 

4 

57 

5 

— 

— 

5 

19 

— 

6 

0  44 

9  20 

mm 

9  23 

— 

10 

13  41 

13 

11 

10 

14 

13 

— 

18 

8  28 

19 

14  31 

19  21 

19 

19  23 

— 

21 

1 

- 

21 

10 

_ 

21 

20 

— 

PLANETARY  CO 

6  5  J> g-    2°34 

<J       greatest  Hel.  Lat.  N. 

?       in  8 

Q       greatest  elong.  W.  23  26 

<$?D 9-038 

<$  >i    /i  Geminorum    fy         0    0 

£       Stationary. 

9       greatest  brilliancy. 

<JWD V-H    2  58 

6  hl> h+4    8 

21       Stationary. 
6  &) £+2  56 

6  21) 2—  0  17 

6  &  ) 6-  i  9 

J  Stationary. 

9  Stationary. 

V  Stationary, 

g  in  Aphelion. 

6  8  ) 8-524 

6  9) 94-60 

9       in  Perihelion. 

<J       in  Aphelion. 

6  V  ) V  ■+•  3  10 

6  h  ) h  -r-  4  21 

6  9  O  inferior. 

6  5  ? "•  .   8-H23 

g       greatest  Hel.  Lat.  S. 

6  $  ) $  +    3  50 

6  2L  ) #—    0    8 

6  %  ) S-    1  11 

4  8©  Superior. 

9       greatest  Hel.  Lat.  N. 

\      Stationary. 

6  9) 9  +   611 

0      eclipsed,  vis.  at  Wash. 

i  <JO 

<JSD 8-+-  0  8 

9       Stationary. 

8       i«  ft 
<5?]) ¥+   3 15 

6  h  )  •  •  • >l+   427 

5       in  Perihelion. 

6  $  ) <?-+•    427 

<$5>J>   .  .  .  .  7  .  .  5-f-   013 

<$  £  3> $  —    115 

0      enters  *?,  Spring  com. 

g2io 

g       greatest  elong.  E.    18  40 
D  h© 


N8TELLATION8. 


m 


d  h 
Mar.  24  21  - 

25  17  - 

26  -  - 
29  13  - 
31  2  30 

Apr.  4  6  51 
6  20  37 

8  11- 

9  18  56 

14  7  57 

15  18  47 

16  5  - 

16  5  8 
18  "4  - 

22  11  - 

24  17  - 

27  13  - 
29  12  7 
29  14  - 

Mjy  1  7  36 

4  5  20 

6  21  - 

7  4  43 

11  19  12 

12  22  38 

13  10  54 
15  13  - 

17  21  - 

23  8  - 

28  20  - 

29  8  9 

30  13  - 

31  15  49 
31  20  17 

June  3  16  33 

5  22  - 

8  16  8 

9  4  *2 
9  15  43 
9  19  - 

ftO  12  - 

10  12  - 

\\   10  - 

17  17  - 

20    8  - 

20  16  - 

20  20  - 

20  21  - 

22    7  - 

24  16  - 

26  14    - 

27  17    - 


greatest  Hel.  Lat.  N. 

i  SO 

greatest  brilliancy. 

g       Stationary. 

6  9) 9+152 

<$  g  D g  -h  625 

6  V  ) V-H  3  13 

6  $  O  Inferior.  . 

6  h  ) h+  424 

6  &  ) <?+  344 

621) 21+    029 

Jf       Stationary. 

6  §  ) S—    059 

8       in  8 

$       Stationary. 


in  8 
in  Ai 


9 

g       in  Aphelion. 

6  9  3>. 9  •+■    0  19 

9       gresitert  elonjf.  W.  46    9 

6  9) 8-06 


6  W  J> <P  +   3  11 

5       greatect  eJong.  W.  26  36 

6  h  J> h  ■+■   4  13 

i  A  1> £+26 

6  21  D J&+   025 


$       greatest  Hel.  LnL  S. 
21      Stationary. 
9       iu  Aphelion. 


6 
6 
6 
6 
6 


9 

V 


3> 

3> 
3> 


9 


1  18 
032 

3  13 

4  3 
4    0 


g       in  Perihelion. 
^  $  ©Superior. 

U21Q 

6  8  h « 


2  17 


9  greatest  Hel.  Lat  S. 

©  enters  25,  Summer  com. 

g  greatest  Hel.  Lat.  N. 

<J  1  /J  Virginia  .    <J  —    0  13 


6  W9 
(J  <J2 


029 
059 


PHENOMENA,   1886. 
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WASHINGTON  MEAN  TIME. 


PLANETARY   CO 

6WJ> W+  3  2l' 

<S  9  3> 9-f-  2 57 

6  h  J> h  +  3  51 

0      in  Apogee. 
<$  8  3> S+435 

6*  h© 

<J  #3> X—   033 

6*3  3> 3-21 

(J  5  J) 5-134 

j/f      greatest  Hel.  Lut  N. 

<5  5  <J §4-   034 

8  in  8 

Q       greatest  elong.  E.  26  54 

§       in  Aphelion. 

«JW3) W-h   3  31 

3  ?     fi  Geminorum  9  —    0   5 
<S?D 9-h3  46 

6  h  J> h  ■+■  3  45 

6*  8  3> 5-3  5 

^       Stationary. 

<5#3> X-    1    8 

<J  §  J> 5  —    1  50 

6  <J  J) £  —   3  57 

<J  9  h $-0    1 

5       greatest  Hel.  Lat  S. 
&  g  ©Inferior. 

9  inQ 

6  &21 5-  032 

6  W  3> V-+-   335 

J/      in  Aphelion. 

$       Stationary. 

6  U h-H    3  39 

493) 9-+-    3  10 

<50 s+0  14 

t£      Stationary. 

Q      eclipsed,  vis.  at  Wash. 

6*  5  3> 5-20 

<$5  J) 21-    141 

g       greatest  elong.  W.  18    5 

6  <J  3> <J-   526 

3       in  Perihelion. 
<$  9      aLeonis  .  .    9  -h   0  38 

Q      greatest  Hel.  Lat.  N. 

<J  V  3> ".  .  .  V-h   331 

9       in  Perihelion. 

6hl> h+    329 

©      enters  £^,  Autumn  com. 

<$  9  3> 9+   034 

6  8  3> 8-16 


NSTELLATI 


ONS. 

(J  5  3)' 5-   2°   8' 

4  g  ©Superior. 

<$#  3> V-   2   9 

<5  5  8 5—   034 

6  SO 

6*  <J  3> <J-   6  11 

(5  51 5—022 

6*#0 

8  in  8 

9  greatest  Hel.  Lat.  N. 

6  5  9 5-052 

□  »Z© 

<JW3> ¥+324 

6  hl> h+   3  16 

3       in  Aphelion. 

<$?# 94-    0  18 

6*53) 5-   2  18 

6  2lJ> J5?  —   235 

6  9  3) 9-236 

6*  8  3> 8-7   4 

<$<J3> <J-66 

ri       Stationary. 

g       greatest  Hel.  Lat.  S. 

<$W3> V  +   3  17 

$       greatest  elong.  E.    22  38 

<5  >I  3> h-h    3   3 

6  5  3) $-233 

<5$3> 2-3    1 

5       Stationary. 

6  9  J> 9-   4  41 

<S  $  J> 8  —   5  40 

6  $  3> <?-   5   8 

4  9  ©  Superior. 

i  8  ©Inferior. 

<J  8  9 8  +    .1  H 

8  in  Perihelion. 

9  to  8 

<SW3> tp+   320 

g       Stationary. 

<$h3> *Z  +    2  59 

b       greatest  Hel.  Lat  N. 

6  5  3) 5  —   2  52 

<$$3> $-   324 

©      enters  *VJ,  Winter  com. 
g       greatest  elong.  W.  22   6 

<$  8  3> 8-3  5 

<j       greatest  Hel.  Lat  S. 
6  9  3) 9-439 

(J  <J3>      *-   329 


d     h    m 

June  28    3    3 

28    6  27 

July    1    8  29 

2    0- 

2  19  54 

3  9- 
6  13  56 
6  20    3 

6  21  45 

7  3- 

8  21    - 
14    7    - 

18  19    - 

19  3    - 

24  12    - 

25  13  29 
28    5    - 

28  5  24 

29  0  47 
31  22  56 


Aug. 


Sept 


2  0- 

3  3  57 

3  6  39 

4  5  40 
7  22    - 

13  20  - 

15  15  - 

15  21  - 

J6    0  - 

20  6  - 

21  21  51 
23  3  - 
25  11  - 
25  16  23 
27    3  21 

27  16  9 

28  19  - 
28  -  - 
30  18  32 
30  21  45 

1  16  - 
1  20  - 
1  20  34 
6  11  - 
11  2  - 

16  20  - 
18  3  50 
18  4  - 

22  5  19 
22  10  - 

25  23  25 

27  3  0 


d 

Sept  27 
27 
27 
29 
30 

30 
Oct  3 

9 
10 
10 

13 
14 
15 

19 
20 

22 
24 
25 
25 
27 

29 

Nov.  3 

9 

11 

13 

15 
18 
21 
22 
22 

24 
26 
27 
28 
Dec.  2 

2 
2 
3 
5 

8 

12 
12 
13 
18 
19 

21 
22 
22 
22 
25 


h  m 

8  0 

11  - 

17  39 

1  - 

16  - 

16  32 

9  - 
0  - 

7  - 

8  - 

18  - 

22  - 
8  36 

14  7 
11  - 

4  - 
20  57 
13  39 

19  50 

19  41 

17  1 
13  - 

20  - 
13  58 

7  - 

19  30 

2  - 
7  16 
7  37 

15  - 

20  53 

3  56 

20  40 

21  - 
11  - 

19  - 

20  - 
11  - 
10  - 

21  5 

13  - 

23  50 

19  - 

14  37 

22  21 

4  - 
14  - 

20  45 
22  - 

4  30 


27  1  36 


I 
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OBSERVATORIES. 


1 1 ,, 

POSITIONS  OF  OBSERVATORIES. 

( North  Latitudes  and  West  Longitude 

ts  are  Considered  Positive.) 

Place. 

Latitude. 

Redaction 
to 

Log  p. 

Longitude 

> 

Geocentric 

• 

Latitude. 

From  Washington. 

From  Greenwich. 

Abo 

+  60°  26  56.8 

—     9  53.5 

9.998902 

^^mm 

h     m       s 

6  37  20.3 

^^^ 

h     m      • 

129    8.2 

Adelaide  . 

-34  57 

+  10  47.8 

9.999526 

— 

14  22  33.1 

— 

9  14  21.0 

Albany     . 
Alfred      . 

+  42  39  49.5 

—  11  88.2 

9.999336 

— 

0  13  12.87 

+ 

4  54  59.22  1 

4-  42  15  19.8 

—  11  27.2 

9.999346 

4- 

0    2  55.00 

+ 

5  11    7.09 

Algier 

4-  36  45    2.7 

—  II     1.6 

9.999483 

— 

5  20  23.48 

— 

0  12  11.39 

Allegheny 

+  40  27  41.6 

—  11  21.6 

9.999391 

+ 

0  11  50.84 

+ 

5  20    2.93  | 

Altona 

+  53  32  45.3 

—  11    0.8 

9.999063 

— 

5  47  58.44 

— 

0  39  46.35 

Amherst  . 

+  42  22  15.6 

—  11  27.5 

9.999343 

— 

0  18    4.8 

+ 

4  50    7.3 

Annapolis 

+  38  58  53.5 

—  11  15.0 

9.999428 

— 

0    2  15.60 

+ 

5    5  56.49 

Ann  Arbor 

+  42  16  48.0 

—  1 1  27.3 

9.999346 

4 

0  26  43.10 

+ 

5  34  55.19 

Armagh  . 

+  54  21  12.7 

—  10  54.9 

9.999043 

^_ 

4  41  36.6 

+ 

0  26  35.5 

Athens 

4-  37  58  20.0 

—  11    9.4 

9.999453 

.^ 

6  43    7.8 

— 

1  34  55.7 

Berlin 

+  52  30  16.7 

—  11    7.7 

9.999088 

— 

6    1  47.00 

— 

0  53  34.91 

Berne 

+  46  57    8.7 

—  11  29.2 

9.999287 

— 

5  37  58.1 

— 

0  29  46.0 

Bethlehem 

+  40  36  23.9 

—  11  22.2 

9.999388 

— 

0    6  40.19 

+ 

5    1  31.90 

Birr  Castle 

+  53    5  47.0 

—  11    3.9 

9.999074 

__ 

4  36  31.2 

+ 

0  31  40.9 

Bologna    . 

+  44  29  47.0 

—  11  30.5 

9.999889 

— 

5  53  36.7 

— 

0  45  24.6 

Bonn 

+  50  43  45.0 

—  11  17.3 

9.999132 

— 

5  36  35.38 

— 

0  28  23.29 

,  Bothkamp 

+  54  12    9.6 

—  10  56.0 

9.999047 

— 

5  48  42.9 

— 

0  40  30.8 

Breslau 

+  51     6  56.5 

—  11  15.4 

9.999128 

— 

6  16  20.80 

— 

1    8    8.71 

Brussels  . 

+  50  51  10.5 

—  11  16.8 

9.999189 

^_ 

5  25  40.7 

_» 

0  17  28.6 

Cambridge  (Englanc 

9 

+  52  12  51.6 

—  11    9.4 

9.999095 

— 

5    8  34.84 

— 

0    0  22.75 

Cambridge  (Mass.)  . 
Cape  of  Good  Hope  . 

+  42  22  48.3 

—  11  27.6 

9.999343 

— 

0  23  41.11 

+ 

4  44  30.98 

-  33  56     3.4 

+  10  39.0 

9.999550 

— 

6  22    7.1 

— 

1  13  55.0 

Chapultepec 

+  19  25  17.5 

—    7  12.0 

9.999841 

+ 

128  26.15 

+ 

6  36  38.24 

Charkow  . 

+  50    0  10.2 

—  1 1  20.5 

9.999150 

__ 

7  33    6.8 

_ 

2  24  54.7 

Chicago   . 

+  41  50     1.0 

—  11  26.2 

9.999357 

+ 

0  42  14.69 

+ 

5  50  26.78 

Christian  ia 

+  59  54  43.7 

—  10    0.2 

9.998914 

5  51    5.94 

— 

0  42  53.85 

Cincinnati  (New  Obs 

) 

+  39    8  35.5 

—  11  15.8 

9.999484 

+ 

0  29  29.33 

+ 

5  37  41.42 

Cincinnati  (Old  Obs. 

) 

+  39    6  26.5 

—  11  15.6 

9.999485 

4- 

0  29  46.85 

+ 

5  37  58.94 

Clinton 

+  43    3  17.0 

—  1 1  28.9 

9.999386 

__ 

0    6  34.65 

+ 

5    137.44 

Coimbra  . 

+  40  12  25.8 

—  11  20.6 

9.999398 

— 

4  34  37.6 

+ 

0  33  34.5 

Copenhagen 

+  55  41  13.6 

—  10  43.9 

9.999011 

— 

5  58  31.3 

0  50  19.2 

Cordoba  . 

-  31  25  15.4 

+  10  13.5 

9.999608 

— 

0  51  27.0 

+ 

4  16  45.1 

Cracow 

+  50    3  50.0 

—  11  20.3 

9.999149 

— 

6  28    2.6 

1  19  50.5 

Dantzig    . 

4-  54  21  18.0 

—  10  54.9 

9.999043 

_ 

6  22  51.4 

— 

1  14  39.3 

■  Dorpat 

4-  58  22  47.4 

—  10  17.6 

9.998948 

— 

6  55    5.6 

— 

1  46  53.5 

Dublin 

4-  53  23  13 

—  11     1.9 

9.999066 

— 

442  50 

+ 

0  25  22 

Dusseldorf 

4-51   12  25 

—  11  15.0 

9.999180 

— 

5  35  17 

— 

027    5 

Dun  Echt 

4-57     9  36 

—  10  30.2 

9.998977 

— 

4  58  32.1 

4- 

0    9  40.0 

!  Durham    . 

4-  54  46    6.2 

—  10  51.6 

9.999033 

_» 

5    1  52.3 

4- 

0    6  19.8 

Edinburgh 

4-  55  57  23.2 

—  10  41.5 

9.999000 

— 

4  55  29.04 

4- 

0  12  43.05 

Florence  . 

4-  43  46     4.1 

—  11  29.9 

9.999308 

— 

5  53  13.6 

— 

0  45    1.5 

Geneva    . 

4-  46  11  58.8 

—  11  30.1 

9.999246 

— 

5  32  48.86 

— 

0  24  36.77 

Georgetown 

4-  38  54  26.2 

—  11  14.6 

9.999430 

+ 

0    0    6.20 

+ 

5    8  18.29 

Glasgow  (Missouri) . 

4-39  16  16.8 

—  11  16.4 

9.999481 

+ 

1    3    5.93 

+ 

6  11  18.02 

|  Glasgow  (Scotland)  . 

— 

4-  55  52  42.8 

—  10  42.2 

9.999006 

— 

4  51     1.5 

+ 

0  17  10.6    | 
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POSITIONS  OF  OBSERVATORIES. 

( North  Latitudes  and  West  Longitud 

es  are  Considered  Positive.) 

tn.^» 

T  .tt^.J. 

Reduction 
to 

T  *v~    it 

Longitude 

Place. 

JLAutaae. 

Geocentric 

Log  r» 

Latitude. 

From  Washington. 

From  Greenwich. 

Gottingen 

+  51°  31  47.9 

^^ 

/     // 
11  13.3 

9.999112 

h     in      8 

-  5  47  58.33 

mmmm 

h     m      8 

0  39  46.24 

Gotha 

+  50  56  37.5 

— 

11  16.3 

9.999127 

-  5  51    2.62 

— 

0  42  50.53 

Greenwich 

+  51  28  38.4 

— 

11  13.6 

9.999113 

-  5    8  12.09 

0    0    0 

Hamburg 

+  53  33    7.0 

— 

11    0.8 

9.999062 

—  5  48    5.8 

— 

0  39  53.7 

Hanover  . 

+  43  42  15 

— 

11  29.8 

9.999309 

—  0  19    4.13 

+ 

4  49    7.96 

Hastings-on-  Hudson 

+  40  59  25 

... 

11  23.6 

9.999378 

-  0  12  42.4 

+ 

4  55  29.7 

Haver  ford 

+  40    0  36.5 

— 

11  19.8 

9.999402 

-  0    6  59.34 

+ 

5    1  12.75 

Helsingfors 

+  60    9  43.3 

— 

9  57.1 

9.998909 

—  6  48    1.25 

— 

1  39  49.16 

Hudson    . 

+  41  14  42.6 

— 

11  24.4 

9.999371 

+  0  17  32.06 

+ 

5  25  44.15 

Kasan 

+  55  47  24.2 

— 

10  43.0 

9.999009 

-  8  24  41.0 

— 

3  16  28.9 

Kew 

+  51  28    6 

^_ 

11  13.6 

9.1)99114 

-  5    6  57.0 

+ 

0    1  15.1 

Kiel 

+  54  20  29.7 

— 

10  55.0 

9.999043 

-  5  48  47.85 

— 

0  40  35.76 

Kiew 

+  50  27  11.1 

— 

11  18.6 

9.999139 

-  7  10  12.73 

— 

2    2    0.64 

Kdnigsberg 

+  54  42  50.6 

— 

10  52.0 

9.999034 

-  6  30  11.00 

— 

1  21  58.91 

Kremsmunster . 

+  48    3  23.7 

— 

11  27.0 

9.999199 

-  6    4  44.3 

— 

0  56  32.2 

Leiden 

+  52    9  20.0 

_ 

11    9.8 

9.999097 

-  5  26    8.44 

_ 

0  17  56.35 

Leipzig    . 

+  51  20    6.3 

^ 

11  14.3 

9.999117 

-  5  57  46.11 

— 

0  49  34.02 

Leyton 

+  51  34  34 

— 

11  13.0 

9.9991 1 1 

-  5    8  11.22 

+ 

0    0    0.87 

Lisbon  (Marine  Obs. 

) 

+  38  42  17.6 

— - 

11  13.5 

9.999435 

—  4  31  38.49 

+ 

0  36  33.60 

Lisbon  (Royal  Obs.) 

+  38  42  31.3 

— 

11  13.6 

9.999435 

-  4  31  27.41 

+ 

0  36  44.68 

Liverpool 

+  53  24    4 

— 

11    1.8 

9.999066 

—  4  55  54.9 

+ 

0  12  17.2 

Liibec 

+  53  51  31.2 

— 

10  58.6 

9.999055 

-  5  50  57.64 

— 

0  42  45.55 

Lund 

+  55  41  52.1 

— 

10  43.8 

9.999011 

—  6    0  57.11 

— 

0  52  45.02 

Madison  . 

+  43    4  36.7 

— 

11  28.9 

9.999325 

+  0  49  25.80 

+ 

5  57  37.9 

Madras     . 

+  13    4    8.1 

— 

5    3.3 

9.999926 

-10  29  11.5 

— 

5  20  59.4 

Madrid     . 

+  40  24  30.0 

,— . 

11  21.4 

9.999393 

-  4  53  26.7 

+ 

0  14  45.4 

Manheim . 

+  49  29  11.0 

— 

11  22.5 

9.999163 

-  5  42    2.61 

— 

0  33  50.52 

Marburg  . 

+  50  48  46.9 

— 

11  16.9 

9.999130 

-  5  43  17.1 

— 

0  35    5.0 

Markree  . 

+  54  10  31.8 

— 

10  56.2 

9.999047 

-  4  34  23.7 

+ 

0  33  48.4 

Marseilles 

+  43  18  19.1 

— 

11  29.3 

9.999320 

-  5  29  46.73 

— 

0  21  34.64 

Melbourne 

-  37  49  53.3 

+ 

11    8.6 

9.999456 

-14  48    6.9 

... 

9  39  54.8 

Mexico 

+  19  26     1.3 

7  12.2 

9.999840 

+   1  28  14.58 

+ 

6  36  26.67 

Milan 

+  45  27  59.2 

— 

11  30.6 

9.999265 

-  5  44  58.06 

— 

0  36  45.97 

Modena    . 

+  44  38  52.8 

— 

11  30.6 

9.999285 

-  5  51  54.9 

— 

0  43  42.8 

Montsouris 

+  48  49  18.0 

— 

11  24.8 

9.999180 

-  5  17  32.77 

— 

0    9  20.68 

Moscow    . 

+  55  45  19.8 

_ 

10  43.3 

9.999009 

-  7  38  29.0 

_ 

2  30  16.9 

Mount  Hamiltoi 

n 

+  37  21     3 

— 

11    5.6 

9.999468 

+  2  58  14.6 

+ 

8    6  26.7 

Munich     . 

+  48    8  45.5 

— 

11  26.7 

9.999197 

-  5  54  38.22 

— 

0  46  26.13 

Naples     . 

+  40  51  45.4 

— 

11  23.1 

9.999381 

-  6    5  13.0 

— 

0  57    0.9 

Neuchatel 

+  46  59  51.0 

— 

11  29.1 

9.999226 

« 

-  5  36    2.3 

— 

0  27  50.2 

New  Haven 

+  41   18  36.5 

«— . 

11  24.6 

9.999370 

-  0  16  29.90 

+ 

4  51  42.19 

New  York  (Columb.  Coll) 

+  40  45  23.1 

— 

11  22.7 

9.999384 

-  0  12  18.40 

+ 

4  55  53.69 

New  York  (Ruthbrfurd) 

+  40  43  48.5 

— 

11  22.6 

9.999384 

-  0  12  15.47 

+ 

4  55  56.62 

Nicolaeff . 

+  46  58  20.6 

— 

11  29.2 

9.999226 

-  7  16    6.2 

— 

2    7  54.1 

Odessa 

+  46  28  36 

— 

11  29.8 

9.999239 

-  7  11  14.4 

— 

2    3    2.3 

Ogden 

+  41   13     8.6 

_ 

11  24.3 

9.999372 

+  2  19  47.52 

+ 

7  27  59.61 

O-Gyalla . 

+  47  52  43.4 

— 

11  27.4 

9.999204 

-  6  20  57.68 

— 

1  12  45.59 
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POSITIONS  Of 

'  OBSERVATORIES. 

(North  Latitudes  and  Wes 

t  Longitudi 

Redaction 
to 

is  are  Con 

T                 fk 

sidered  Positive 

Long 

'-> 

▼     —  All           J 

i  tnde 

Place. 

L*titad6-             Geocentric 

Log  P* 

*> 

Latitude. 

From  Washington. 

From  Greenwich. 

Olmiitz 

+  49°  85.43 

m^ 

11  22.1 

9.999160 

b     m      8 

-  6  17  14.7 

Ii     m      a 

-   1    9    2.6 

Oxford  (Radcliffe)     . 

+  51  45  36.0 

— 

11  12.0 

9.999106 

-  5    3    9.5 

+  0    5    2.6 

Oxford  (University)  . 

+  51  45  34.2 

— 

11  12.0 

9.999106 

-  5    3  11.69 

+  05    0.40 

Padua 

+  45  24    2.5 

— 

11  30.6 

9.999266 

—  5  55  41.22 

-  0  47  29.13 

Palermo  . 

+  38    6  44 

— 

11  10.2 

9.999449 

-  6    1  37.1 

-  0  53  25.0 

Paramatta 

-  33  48  49.8 

+ 

10  37.8 

9.999553 

-15  12  18.3 

-10    4    6.2 

Paris 

4-48  50  11.8    - 

11  24.8 

9.999179 

-  5  17  33.11 

-  0    9  21.02 

Philadelphia 

+  39  57    7.5 

— 

11  19.5 

9.999404 

-  0    7  33.64 

+  5    0  38.45 

Pola 

+  44  51  49.0 

— 

11  30.6 

9.999280 

-  6    3  35.27 

-  0  55  23.18 

Potsdam  . 

+  52  22  56 

— 

11    8.4 

9.999091 

-  6    029 

-  0  52  17 

Poughkeepsie   . 

+  41  41  18 

_ 

11  25.8 

9.999360 

-  0  12  38.5 

+  4  55  33.6 

Prague     . 

+  50    5  18.8 

— 

11  20.2 

9.999148 

-  6    5  53.5 

-  0  57  41.4 

Princeton 

+  40  20  57.8 

— 

11  21.2 

9.999394 

-  0    9  34.54 

+  4  58  37.55 

Pulkowa  . 

+  59  46  18.7 

— 

10    1.8 

9.998917 

-  7    9  30.76 

-  2    1  18.67 

Quebec    . 

+  46  48  17.3 

— 

11  29.4 

9.999231 

-  0  23  22.8 

+  4  44  49.3 

Rio  de  Janeiro . 

—  22  54  23.8 

+ 

8  14.0 

9.999782 

-  2  15  30.68 

+  2  52  41.41 

Rochester 

+  43     8  15 

— 

11  29.0 

9.999324 

+  038 

+  5  11  20 

Rome 

+  41  53  53.7 

— 

11  26.3 

9.999355 

-  5  58    6.79 

-  0  49  54.70 

Saint  Petersburg 

+  59  56  29.7 

— 

9  59.8 

9.998913 

-  7    9  25.6 

-  2    1  13.5 

San  Fernando  . 

+  36  27  41.5 

— 

10  59.5 

9.999490 

-  4  43  22.5 

+  0  24  49.6 

Santiago  de  Chile 

-  33  26  42.0 

+ 

10  34.4 

9.999561 

—  0  25  29.7 

+  4  42  42.4 

Schwerin . 

+  53  37  38.2 

— 

11    0.2 

9.999061 

-  5  53  52.8 

-  0  45  40.7 

Sen  ften  berg 

+  50    5  10.1 

.— 

11  20.2 

9.999148 

-  6  14    2.7 

-   1    5  50.6 

Speier 

+  49  18  55.4 

— 

11  23.2 

9.999107 

-  5  41  57.7 

-  0  33  45.6 

Stockholm 

+  59  20  33.0 

— 

10    6.9 

9.998927 

-  6  20  26.09 

-   1  12  14.00 

Stonyhurst 

+  53  50  40 

— 

10  58.7 

9.999055 

-  4  58  19.41 

+  0    9  52.68 

Strassburg  (New  Obs.) 

+  48  34  59.7 

— 

11  25.5 

9.999186 

-  5  39  16.74 

-  0  31    4.65 

Strassburg  (Old  Obs.) 

+  48  34  53.8 

— 

U  25.5 

9.999186 

-  5  39  14.58 

-  0  31    2.49 

Sydney    . 

-33  51  41.1 

+ 

10  38.3 

9.999552 

-15  13    2.7 

- 10    4  50.6 

Toulouse . 

+  43  36  47 

— 

11  29.7 

9.999312 

-  5  14    3.2 

-  0    5  51.1 

Turin 

+  45    4    6.0 

_ 

11  30.7 

9.999275 

-  5  39    0.5 

-  0  30  48.4 

Twickenham    . 

+  51  27    4.2 

— 

11  13.7 

9.999114 

-  5    6  59.0 

+  0    1  13.1 

Upsala 

+  59  51  31.5 

— 

10    0.8 

9.998915 

-  6  18  42.7 

-   1  40  30.6 

Utrecht    . 

+  52     5  10.5 

— 

11  10.2 

9.999098 

-  5  28  43.8 

-  0  20  31.7 

Venice 

+  45  25  49.5 

— 

11  30.6 

9.999266 

-  5  57  37.5 

-  0  49  25.4 

Vienna  (Josephstadt) 

+  48  12  53.8 

_ 

11  26.6 

9.999195 

-  6  13  37.4 

-    1    5  25.3 

Vienna  (New  Obs.)  . 

+  48  13  55.4 

— 

11  26.5 

9.999195 

-  6  13  33.31 

-   1    5  21.22 

Vienna  ( Old  Obs.)   . 

+  48  12  35.5 

— 

11  26.6 

9.999195 

-  6  13  43.83 

-    1    5  31.74 

Warsaw  . 

+  52  13     5.7 

— 

1 1    9.4 

9.999095 

-  6  32  19.5 

-    1  24    7.4 

Washington 

+  38  53  38.8 

— 

11  14.5 

9.999430 

0    0    0 

+   58  12.09 

West  Point 

+  41  23  31 

— 

11  24.9 

9.999368 

-  0  12  22.71 

+  4  55  49.38 

Wilhelmshaven 

+  53  31  52.0 

— 

11    0.9 

9.999063 

-  5  40  47.30 

-  0  32  35.21 

William3town  (Mass.) 

+  42  42  49 

— 

1 1  28.3 

9.999334 

-  0  15  18.6 

+  4  52  53.5 

Williamstown  (Victoria) 

-  37  52    7.2 

+ 

11    8.8 

9.999455 

- 14  47  50.9 

-  9  39  38.8 

Wilna 

+  54  41     0 

— 

10  52.3 

9.999035 

-  6  49  24.0 

-   1  41  11.9 

Windsor  . 

-  33  36  28.9 

+ 

10  35.9 

9.999558 

ll5  1133.8 

-10    3  21.7 

Zurich 

+  47  22  40.0 

— 

11  28.5 

9.999216 

-  5  42  24.7 

-  0  34  12.6 
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ON  THE  ARRANGEMENT  AND  USE  OF  THE  AMERICAN 
EPHEMERIS  AND  NAUTICAL  ALMANAC. 


PART  J— THE  EPHEMERIS  FOR  THE  MERIDIAN  OF  GREENWICH. 

The  greater  portion  of  this  Ephemeris,  embracing  the  positions  of  the  sun  and  moon ; 
the  distances  of  the  moon  from  the  centres  of  the  snn  and  the  four  most  conspicuous 
planets,  and  from  certain  fixed  stars;  the  ephemerides  of  the  planets  Mercury,  Venus, 
Mars,  Jupiter,  and  Saturn,  is  designed  for  the  special  use  of  navigators.  The  remainder 
contains  the  ephemeris  of  Uranus  and  Neptune,  the  heliocentric  co-ordinates  of  the 
seven  major  planets,  the  rectangular  equatorial  co-ordinates  of  the  suu,  the  moou's 
longitude  and  latitude,  data  for  the  libration  of  the  moon,  the  obliquity  of  the  ecliptic, 
the  equation  of  equinoxes,  etc. 

TIME. 

Astronomers  make  use  of  several  different  kinds  of  time :  mean  solar  time  ;  true,  or  apparent 
solar  time ;  and  sidereal  time. 

Solar  Time. — Solar  time  is  that  used  for  all  the  purposes  of  ordinary  life,  and  is  measured 
by  the  daily  motion  of  the  sun.  A  Solar  Day  is  the  interval  of  time  between  two  successive 
transits  of  the  sun  over  the  same  meridian;  and  the  hour-angle  of  the  sun  is  called  Solar  Time. 
This  is  the  most  natural  and  direct  measure  of  time.  But  the  intervals  between  the  successive 
returns  of  the  sun  to  the  same  meridian  are  not  exactly  equal,  owing  to  the  varying  motion  of 
the  earth  around  the  sun,  and  to  the  obliquity  of  the  ecliptic.  The  intervals  between  the  sun's 
transits  over  the  meridian  being  unequal,  it  is  impossible  to  regulate  a  clock  or  chronometer  so 
that  it  shall  accurately  follow  the  sun. 

To  avoid  the  irregularity  which  would  arise  from  using  the  true  sun  as  the  measure  of  time, 
a  fictitious  sun,  called  the  Mean  Sun,  is  supposed  to  move  in  the  equator  with  a  uniform  velocity. 
This  mean  sun  is  supposed  to  keep,  on  the  average,  as  near  the  real  sun  as  is  consistent  with 
perfect  uniformity  of  motion ;  it  is  sometimes  in  advance  of  it,  and  sometimes  behind  it,  the 
greatest  deviation  being  about  16  minutes  of  time. 

Mean£olar  Time^  which  is  perfectly  equable  in  its  increase,  is  measured  by  the  motion  of  this 
mean  sun.  The  clocks  in  ordinary  use  and  the  chronometers  used  by  navigators  are  regulated 
to  mean  solar  time. 

True,  or  Apparent  Solar  Time  is  measured  by  the  motion  of  the  real  sun. 

The  difference  between  apparent  and  mean  time  is  called  the  Equation  of  Time.  By  means 
of  it  we  change  apparent  to  mean  time,  or  tne  reverse.  Thus,  if  the  apparent  time  be  given, 
the  mean  time  corresponding  to  it  will  be  obtained  by  adding  or  subtracting  the  equation  of 
time,  according  to  the  precept  at  the  head  of  the  column  in  which  it  is  found,  on  page  I  of 
the  Calendar  for  each  month.  If  the  mean  time  be  given,  the  apparent  time  is  obtained  by 
applying  the  equation  of  time  as  directed  by  the  precept  on  page  II  of  the  Calendar. 

Sidereal  Time. — Sidereal  time  is  measured  by  the  daily  motion  of  the  stars;  or,  as  it  is  used 
by  astronomers,  by  the  daily  motion  of  that  point  in  the  equator  from  which  the  true  right  ascen- 
sions of  the  stars  are  counted.  This  point  is  the  vernal  equinox,  and  its  hour-angle  is  called 
Sidereal  Time.    Astronomical  clocks,  regulated  to  sidereal  time,  are  called  sidereal  clocks. 
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A  Sidereal  Day  is  the  interval  of  time  between  the  transit  of  the  vernal  equinox  over  any 
meridian,  and  its  next  succeeding  return  to  the  same  meridian.  It  is  about  3m  56s  shorter  than 
the  mean  solar  day ;  365£  solar  days,  or  a  year,  being  divided  into  366J  sidereal  days.  It  is 
divided  into  24  hours.  The  sidereal  hours  are  counted  from  0  to  24,  commencing  with  the 
instant  of  the  passage  of  the  true  vernal  equinox  over  the  upper  meridian,  and  ending  with  its 
return  to  the  same  meridian.  About  March  21st  of  each  year  the  sidereal  clock  agrees  with  the 
moan  time,  or  ordinary  clock ;  and  the  former  gains  on  the  latter  about  3m  568  per  day,  so  that 
at  the  end  of  a  year  it  will  have  gained  an  entire  day,  and  will  again  agree  with  the  mean  time 
clock. 

Day. — The  Civil  Day,  according  to  the  customs  of  society,  commences  at  midnight,  and 
comprises  twenty-four  hours  from  one  midnight  to  the  next  following.  The  hours  are  counted 
from  0  to  12  from  midnight  to  noon,  after  which  they  are  again  reckoned  from  0  to  12  from 
noon  to  midnight.  Thus  the  day  is  divided  into  two  periods  of  12  hours  each ;  of  which  the  first 
is  marked  A.  M.,  and  the  last  is  marked  P.  M. 

The  Astronomical  Day  commences  at  noon  on  the  civil  day  of  the  same  date.  It  also  com* 
prises  twenty-four  hours ;  but  they  are  reckoned  from  0  to  24,  and  from  the  noon  of  one  day  to 
that  of  the  next  following.  The  astronomical  as  well  as  the  civil  time  may  be  eithe*  apparent 
or  mean,  according  as  it  is  reckoned  from  apparent  noon  or  from  mean  noon. 

The  civil  day  begins  twelve  hours  before  the  astronomical  day;  therefore  the  first  period 
of  the  civil  day  answers  to  the  last  part  of  the  preceding  astronomical  day,  and  the  last  period 
of  the  civil  day  corresponds  to  the  first  part  of  the  same  astronomical  day.  Thus,  January  9th, 
2  o'clock,  A.  M.,  civil  time,  is  January  8th,  14h,  astronomical  time;  and  January  9th,  2  o'clock, 
P.  M.,  civil  time,  is  also  January  9th,  2U,  astronomical  time.  The  rule,  then,  for  the  transfor- 
mation of  civil  time  into  astronomical  time  is  this:  —  If  the  civil  time  is  marked  A.  M.,  take  one 
from  the  day  and  add  twelve  to  the  hours,  and  the  result  is  the  astronomical  time  wanted ;  if  the 
civil  time  is  marked  P.  M.,  take  away  the  designation  P.  M.,  and  the  astronomical  time  is  had 
without  further  change. 

To  change  astronomical  to  civil  time,  we  simply  write  P.  M.  after  it,  if  it  is  less  than  12 
hours.  If  greater  than  12  hours,  we  subtract  12  hours  from  it,  add  1  to  the  days,  and  write 
A.  M.  For  example,  January  3d,  23  hours,  astronomical  time,  is  January  4th,  11  o'clock, 
A.  M.,  civil  time. 

If  the  longitude  from  Greenwich  be  expressed  in  time,  and,  when  west,  added  to  the  local 
time,  or,  when  east,  subtracted  from  the  local  time,  the  result  is  the  corresponding  Greenwich 
time.  If  the  local  mean  time  is  used,  the  result  is  the  Greenwich  mean  time,  which  ordinarily 
is  that  required  for  the  use  of  this  Ephemeris.  The  rule  is  the  same,  whether  wc  use  mean  or 
sidereal  time.  ' 

THE  CALENDAR.  * 

The  Calendar  is  divided  into  twelve  months;  and  to  each  month  are  assigned  eighteen  pages, 
the  contents  of  which  are  as  follow :  — 

Page  I  contains,  for  Greenwich  apparent  noon  of  each  day,  The  Sun's  Apparent  Right 
Ascension,  and  Declination,  and  the  Equation  of  Time.  Adjoining  columns  contain  the  differ- 
ences of  these  quantities  for  one  hour.  By  multiplying  this  difference  by  the  hours  and  parts 
of  an  hour  from  Greenwich  apparent  noon,  and  adding  the  amount  to,  or  subtracting  it  from, 
the  quantity  at  noon,  according  as  that  quantity  is  increasing  or  decreasing,  we  obtain  the  value 
of  any  quantity  for  any  given  Greenwich  apparent  time.  The  hourly  differences  are  given  for 
the  instant  of  apparent  noon  at  Greenwich,  and,  when  greater  accuracy  is  required,  should  be 
first  interpolated  for  half  the  hours  and  parts  of  an  hour  of  the  Greenwich  apparent  time. 

This  page  is  chiefly  used  when  the  sun  is  observed  on  the  meridian,  and  the  local  apparent 
time  is  0h  0m  0*.  The  longitude  from  Greenwich  expressed  in  time,  if  west,  is  at  that  instant  the 
Greenwich  apparent  time,  or  time  after  Greenwich  apparent  noon;  if  east,  it  is  time  before 
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Greenwich  apparent  noon.  The  longitude  of  any  place  is  therefore  employed  in  reducing  the 
quantities  on  this  page  to  apparent  noon  at  the  place. 

The  right  ascension  of  the  sun  thus  reduced  is  the  sidereal  time  of  local  apparent  noon.  The 
difference  between  it  and  the  clock  time  of  the  meridian  passage  of  the  sun  is  the  error  of  the 
clock  on  sidereal  time. 

The  declination  of  the  sun  reduced  to  the  meridian,  or  apparent  noon,  of  the  place,  is  required 
in  finding  the  latitude  from  a  meridian  altitude  of  the  sun. 

As  an  example  of  the  use  of  page  I :  — 

Let  the  sun's  declination  be  required  at  apparent  noon,  1886,  May  30,  at  a  place  whose 
longitude  is  180°  2C,  or  12b  lm  20s  west  from  Greenwich. 

Local  apparent  time  May  30, 

Longitude  from  Greenwich  (additive) 

Greenwich  apparent  time    .  May  30, 

Reducing  the  minutes  and  seconds  to  decimals  of  an  hour,  we  find  that  this  moment  is  12h.022 
after  Greenwich  apparent  noon  on  May  30,  or  llh.978  before  Greenwich  apparent  noon  on 
May  31. 

On  page  74  of  the  Ephemeris  we  find  that  the  change  of  declination  in  one  hour  is 


h 
0 

m      a 
0       0 

12 

1     20 

12 

1     20 

May  30,  at  Greenwich  apparent  noon  22.14 

May  31,  at  Greenwich  apparent  noon  21.19 

Difference  for  one  day         .....  0.95 

If  we  want  to  be  very  exact,  we  find  the  amount  of  this  hourly  difference  for  the  time  which 
is  half  way  between  Greenwich  noon  and  the  time  of  observation ;  that  is,  for  6  hours  after 
Greenwich  noon  of  the  30th,  this  being  half  of  12  hours.  Six  hours  is  0.25  of  a  day ;  so  the 
calculation  is  as  follow :  — 

Difference  for  one  hour,  May  30  22.14 

Change  for  one  day  (or  0".95)  X  0.25  .  •  0.24 

Difference  at  6  hours  after  noon      ....  21.90 

21  ".90  X  12.022  =  263".3 = 4'  23".3 

Declination  at  Greenwich  noon,  May  30  .  .  N.  21  48    6.6 

Change  in  12.022  hours  (additive)  4  23.3 

Sun's  declination  at  time  of  observation   .  .  N.  21  52  29.9 

When  the  time  of  observation  is  only  a  few  hours  before  Greenwich  noon,  it  may  be  better  to 
count  the  longitude  backward  from  this  nearest  noon.  Thus,  in  the  example  just  given,  the  time 
is  llh.978  before  Greenwich  noon  of  May  31;  half  this  interval  is  about  0.25  of  a  day,  and 
the  hourly  motion  for  the  middle  of  the  interval  is  21//.43.    Then,  we  find :  — 

^  Declination  at  Greenwich  noon,  May  31  .    N.  21  56  46.6 

Product  of  21".43  X  1 1 .978=256"7  (  subtracti ve  )  4  16.7 

Sun's  declination  at  time  of  observation  .  .    N.  21  52  29.9 

It  will  always  be  well  to  make  the  calculation  by  both  methods,  as  their  agreement  will  show 
both  to  be  right. 

At  sea  it  is  ordinarily  sufficient  to  have  the  declination  to  the  nearest  half  minute;  and  the 
reduction  may  be  found  by  Table  V  of  Bowditch's  American  Practical  Navigator. 

The  equation  of  time,  as  has  been  before  explained,  is  the  number  of  minutes  and  seconds  to 
be  added  to  or  subtracted  from  the  apparent  time,  or  the  time  given  by  an  observation  of  the 
sun,  to  obtain  the  mean  time.  The  heading  of  the  column  directs  the  manner  in  which,  the 
equation  is  to  be  applied.  When  there  is  a  change  in  the  course  of  the  month  from  addition 
to  subtraction  or  the  reverse  (as  in  the  months  of  April  and  June),  the  two  difFerent  directions 
are  separated  by  a  line,  while  a  corresponding  line  below  points  out  the  dates  between  which  the 
change  takes  place.  The  equation  of  time,  as  given  on  page  I,  is  the  mean  time  of  apparent 
noon,  or  the  hour-angle  of  the  mean  sun  at  that  instant. 
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The  Sun's  Semidiameter,  and  the  Sidereal  Time  of  Semidiameter  Passing  Meridian  are  also 
given  on  page  I.  The  sun's  semidiameter  is  used  in  reducing  the  altitude  of  the  upper  or  lower 
limb  of  the  sun  to  the  altitude  of  the  centre ;  and  in  reducing  the  angular  distance  of  the  limb 
from  the  moon  or  some  other  object,  to  the  distance  from  the  centre  of  the  sun.  The  sidereal 
time  of  semidiameter  passing  the  meridian  is  employed  in  obtaining  the  passage  of  the  sun's 
centre  over  the  wires  of  a  transit-instrument,  when  the  passage  of  one  limb  only  has  been 
observed.  The  quantity  found  in  this  column  is  to  be  added  to  the  time  of  transit  of  the  first,  or 
western,  limb;  and  to  be  subtracted  from  the  time  of  transit  of  the  second,  or  eastern,  limb. 

Page  II  contains,  for  Greenwich  mean  noon  of  each  day,  The  Surfs  Apparent  Right  Ascen- 
sion, and  Declination,  the  Equation  of  Time,  and  the  Sidereal  Time  of  Mean  Noon.  The 
hourly  changes  of  these  quantities  are  also  given,  and  may  be  used  in  reducing  them  to  any 
Greenwich  mean  time.  The  hourly  changes  may  be  first  interpolated  for  half  the  Greenwich 
time,  when  great  precision  is  required,  in  the  way  described  in  explaining  the  calculation  of  the 
declination. 

The  right  ascension  and  declination  on  pages  I  and  II  are  affected  by  aberration,  and  there- 
fore denote  the  apparent  position  of  the  true  sun.  Page  II  is  more  conveniently  used  when  the 
mean  time  is  known.  This  is  the  case  in  most  observations  of  the  sun  out  of  the  meridian, 
when  the  times  have  been  noted  by  a  clock  or  chronometer  regulated  to  mean  time.  The  quan- 
tities on  this  page  can  be  reduced  to  mean  noon  of  any  place  by  interpolating  for  the  longitude, 
as  in  the  example  of  the  sun's  declination  on  the  preceding  page. 

The  sun's  declination  is  required  for  finding  the  latitude  of  the  place,  the  local  time,  and  the 
sun's  azimuth  and  amplitude,  from  observations  of  the  sun. 

The  equation  of  time  is  needed  in  finding  the  mean  time  from  observations  of  the  sun,  and 
the  latitude  from  observations  out  of  the  meridian.  The  heading  of  the  column  directs  the 
manner  in  which  it  is  to  be  applied  to  mean  time  to  obtain  the  apparent  time. 

The  equation  of  time,  as  given  on  page  II,  is  the  apparent  time  of  mean  noon;  and  is 
equivalent  to  the  hour-angle  of  the  true  sun  at  the  instant  of  mean  noon. 

The  sidereal  time  of  mean  noon  is  also  the  right  ascension  of  the  mean  sun  at  Greeewich 
mean  noon.  It  may  be  reduced  for  the  longitude,  or  to  any  Greenwich  mean  time,  by  using 
the  hourly  difference,  9§.8565;  or  by  Table  III,  appended  to  this  volume,  for  reducing  intervals 
of  mean  solar  to  sidereal  time.  Table  LI  of  Bowditch's  Navigator  may  be  used  for  the  same 
purpose  when  only  the  nearest  quarter  of  a  second  is  required. 

The  sun's  right  ascension  and  the  sidereal  time  of  mean  noon,  or  right  ascension  of  the  mean 
sun,  are  useful  in  converting  mean  time  to  sidereal  time.  We  first  find  the  Greenwich  mean 
time,  then  the  R.  A.  of  the  mean  sun  for  this  time,  as  last  explained :  this  being  added  to  the 
local  mean  time  will  give  the  sidereal  time. 

The  sidereal  time  of  mean  noon,  reduced  for  the  longitude  of  the  place,  is  also  used  in  con- 
verting sidereal  time  to  mean  time.  Subtracting  the  reduced  value  from  the  given  sidereal  time, 
gives  the  interval  of  sidereal  time  from  noon.  Subtracting  from  this  the  corresponding  reduc- 
tion of  a  sidereal  interval  to  a  mean  time  interval,  in  Table  II,  appended  to  this  volume,  or 
Table  LII  of  Bowditch's  Navigator,  will  give  the  mean  time  required.  This  reduction  may 
also  be  found  by  multiplying  9*.8296  by  the  hours  and  parts  of  an  hour  of  the  given  sidereal 
time. 

As  examples  of  tne  use  of  page  II :  — 

l.-»~Let  the  sun's  right  ascension  and  the  equation  of  time  be  required  for  1886,  May  15, 
9h  2m  30s,  A.  M.,  mean  time,  at  a  place  whose  longitude  is  100°  KK,  or  6h  40m  40s,  west  of 
Greenwich. 

h    m     8 
Local  astronomical  mean  time  May  14,        21    2  30 

Longitude  from  Greenwich  (additive)  6  40  40 

Greenwich  mean  time  .....  May  15,  3  43  10=5^.7194 
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Sun's  Right  Ascension.  Equation  of  Time. 

*  h    m     •  m      s 

May  15,  Greenwich  noon  .    3  28  41.46  May  15,  noon  .    3  51.37  (additive). 

H.  D.  9«.H73  X  37194  .        .  -f    0  36.78  H. D.  —  0-.017  X  3.72  .  —    0.06 

3  29  18.18  3  51.31 

fn  this  case,  the  hourly  differences  interpolated  to  half  the  interval,  or  lh.9  after  noon,  have  been  used. 
The  equation  of  time  in  this  example  is  additive  to  mean  time.     Its  reduction  could  also  have  been  found 
by  Table  VI,  A.,  of  Bowditch's  Navigator,  but  to  seconds  only. 

2. — If  the  sidereal  time  is  required  for  the  same  date  and  time,  we  have :  — 

h     m     b 
May  15,  Sidereal  Time  (at  Greenwich  mean  noon).  3  32  32.84 

Hourly  Difference  9-.8565  x  37194 +    0  36.66 

Add  the  local  astronomical  mean  time  21     2  30.00 

The  required  sidereal  time  is  (rejecting  24b)  0  35  3950 

The  reduction  0m  36*.66  could  have  been  found  in  Table  III  corresponding  to  the  Greenwich  mean  time 
3h  43«  io».     Also,  by  Table  LI  of  Bowditch's  Navigator,  the  reduction  is  0m  36>.7. 

3. — On  1886,  May  15,  A.  M.,  at  a  place  whose  longitude  is  109°  1C  W.,  suppose  the  sidereal 
time  to  be  0h  36m  37M6,  and  that  the  corresponding  mean  time  is  required. 

The  astronomical  day  is  May  14 ;  the  longitude  in  time,  -f-  6b  40"  40s,  or  -f-  6b.678. 

h    m     s 
May  14,  Sidereal  Time  (at  Greenwich  mean  noon)  3  28  36.28 

The  H.  D.  9".8565  x  6.678,  or  the  reduction  for  6b  40»  40-  in  Table  III         .    +     1     5.82 

The  sidereal  time  of  local  mean  noon  .  .      3  29  42.10 

The  given  sidereal  time  (-f-24h,  if  necessary  for  the  following  subtraction)     24  36  37.16 

Subtracting  the  first  from  the  second  gives  the  sidereal  interval  from  noon  .    21     6  55.06  =  21 h.  11529 
—  9".8296  X  21.1 1529,  or  the  reduction  for  21b  6™  55-.06  in  Table  II .  .    —    3  27.55 

The  required  astronomical  mean  time  is  May  14,    21     3  27.51 

Page  III  contains,  for  Greenwich  mean  noon  of  each  day,  The  Sun's  True  Longitude  and 
Latitude,  and  the  Logarithm  of  the  Radius  Vector  of  the  Earth.  The  longitudes  of  the  sun 
are  the  true  longitudes,  not  corrected  for  aberration.  The  longitude  is  given  in  two  columns, 
headed  X  *and  X' ;  X  representing  the  sun's  longitude  counted  from  the  true  equinox  of  the  date ; 
and  X\  the  same  co-ordinate  counted  from  the  mean  equinox  of  the  beginning  of  the  year, 
(January  (KO).  A  column  of  hourly  differences  enables  the  computer  to  obtain  the  sun's 
longitude  for  any  hour  from  noon.  The  hourly  differences  of  the  logarithm  of  the  radius  vector 
are  likewise  given.    The  latitude  is  referred  to  the  ecliptic  of  the  date. 

The  last  column  on  page  III  contains  the  Mean  Time  of  Sidereal  Noon ;  that  is,  the  number 
of. hours,  minutes  and  seconds  after  Greenwich  mean  noon  when  the  first  point  of  Aries  passes 
the  meridian  of  Greenwich.  It  may  be  reduced  to  auy  meridian  by  interpolating  for  the  long* 
itude,  or  to  any  Greenwich  sidereal  time  by  means  of  the  hourly  difference,  —  96.8296.  The 
reduction,  however,  can  be  taken  directly  from  Table  II  for  reducing  intervals  of  sidereal  time 
to  mean  solar  time ;  or,  approximately,  from  Table  LII  Bowditch's  Navigator. 

This  column  may  be  used  in  converting  sidereal  time  to  mean  time  instead  of  that  on  page  II. 
As  an  illustration,  let  us  take  Example  3,  above. 

It  is  seen  in  advance  that  the  sum  of  the  mean  time  of  sidereal  noon  and  the  given  sidereal 
time  is  less  than  24  hours.  Were  it  more  than  24  hours,  the  mean  time  of  sidereal  noon  should 
be  taken  out  for  May  13,  that  is  the  preceding  astronomical  day. 

May  14,  the  mean  time  of  Greenwich  sidereal  noon  is 

The  H.  D.  —  9-.B296  X  6.678,  or  the  reduction  for  long.,  Table  II 

The  mean  time  of  local  sidereal  noon  .... 

Add  the  given  sidereal  time    ...... 


h    m 
20  28 

1*98 

—     1 

5.64 

20  26  56.34 

0  36  37.16= 

r  01-61 03 

The  sum  is  .  .  21  3  33.50 

—  9".8296  X  0.6103,  or  the  reduction  for  0»  36»  37«.2  in  Table  II    .  —  0    6.00 

The  required  astronomical  mean  time  May  14,  2]  3  27.50 
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Page  IV  contains  The  Moon's  Semidiameter  and  Equatorial  Horizontal  Parallax,  for  each 
mean  noon  and  midnight  at  Greenwich.  Columns  adjoining  those  of  the  horizontal  parallax 
give  the  change  of  this  quantity  in  one  hour,  by  means  of  which  it  can  be  reduced  to  any  other 
Greenwich  mean  time,  in  the  same  way  as  the  sun's  declination  and  the  equation  of  time  in  the 
preceding  examples.  The  sign  plus  or  minus  prefixed  to  the  hourly  differences,  shows  whether 
the  horizontal  parallax  is  increasing  or  decreasing. 

The  reduction  of  the  moon's  semidiameter  may  be  readily  found  by  multiplying  the  reduction 
of  the  horizontal  parallax  by  0.272.  It  may  also  be  obtained  from  Table  XI  of  Bowditch's 
Navigator,  or  by  simply  computing  the  proportional  part. 

If,  for  example,  the  semidiameter  of  the  moon  is  to  be  taken  out  for  1886,  May  1,  10h,  P.  M.,  Green- 
wich mean  time,  we  see  that  the  difference  of  the  semidiameters  at  noon  and  midnight  of  May  1  is  4".7; 

then, 

as  12*   :   10*  =  4''.7   :  3".9, 

which  is  the  correction  to  be  added  to  the  semidiameter  at  noon,  because  the  semidiameter  is  increasing. 

The  moon's  semidiameter  then,  for  May  1,  10h,  is  15'  1  I'M  +  0'  3" .9,  or  15'  15".0. 

The  moon's  semidiameter  and  horizontal  parallax  are  required  for  all  observations  of  the  moon. 
When  great  precision  is  needed,  the  hourly  differences  should  be  first  interpolated  for  half  the 
interval  of  Greenwich  time  from  noon  or  midnight,  and  a  correction  applied  to  the  horizontal 
parallax  for  the  latitude  of  the  place  of  observation. 

The  Mean  Time  of  the  Moon's  Upper  Transit  at  Greenwich',  which  is  given  on  page  IV  to 
tenths  of  a  minute,  is  also  accompanied  with  a  column  of  differences  for  one  hour  of  longitude,  by 
means  of  which,  having  the  longitude  turned  into  time,  the  local  time  of  the  moon's  meridian  pass- 
age at  any  other  place  may  be  computed.  The  reduction  may  be  taken  from  Bowditch's  Table 
XXVIII  by  simple  inspection.  The  last  column  of  this  page  contains  the  Age  of  the  moon,  or 
the  time  elapsed  since  the  preceding  new  moon,  to  tenths  of  a  day. 

Pages  V — XII  contain  The  Moon's  Bight  Ascension,  and  Declination,  for  each  day  and  hour 
of  Greenwich  mean  time.  They  are  accompauied  with  columns  of  differences  for  one  minute, 
which  are  also  given  at  each  hour.  The  Greenwich  mean  time,  which  is  required  for  taking 
out  these  quantities,  may  be  taken  from  a  well-regulated  chronometer,  or  obtained  by  applying 
the  longitude,  turned  into  time,  to  the  local  mean  time  of  the  observer.  The  right  ascension, 
or  declination,  is  taken  out  for  the  day  and  hour  of  the  Greenwich  mean  time ;  the  Diff.  for  1 
Minute  multiplied  by  the  minutes  and  parts  of  a  minute  of  the  Greenwich  time;  and  the  product 
added  to,  or  subtracted  from,  the  quantity,  according  as  the  quantity  is  increasing  or  decreasing. 

Thus,  suppose  the  moon's  right  ascension  and  declination  are  required  for  1886,  May  1, 
10b  10m  30s,  astronomical  mean  time  at  Greenwich :  — 

Right  Ascension.  Declination. 

May  I,  10»» 0  57  26.59 N.    S  23  5^3 

Diff.  ».0067  x  10.500                .          -f-  21.07             9".918  x  10.500  -f  1  44.1 

May  1,  10M0™30«     .  0  57  47.66 N.    3  25  38.4 

The  differences  interpolated  for  5m.2  =  0h.09  are  for  the  right  ascension  2>.0069,  and  for  the  declination 
9".917,  which  may  be  used  for  greater  precision. 

Page  XII  contains  also  the  Phases  of  the  Moon  and  the  dates  of  the  Moon's  Perigee  and 
Apogee,  or  least  and  greatest  distances  from  the  earth. 

Pages  XIII — XVIII  contain  the  Lunar  Distances,  or  the  angular  distances  of  the  centre 
of  the  moon  from  the  centre  of  the  sun,  and  from  the  four  larger  planets  and  certain  fixed  stars, 
as  they  would  appear  to  an  observer  at  the  centre  of  the  earth.  They  are  given  for  every  third 
hour  of  Greenwich  mean  time,  beginning  at  noon ;  the  dates  are  therefore  astronomical.  All  the 
distances  that  can  be  observed  on  the  same  day  are  grouped  together  under  that  date;'  and  the 
columns  are  read  from  left  to  right,  across  both  pages  of  the  same  opening.  The  letter  W.  or  E. 
is  affixed  to  the  same  of  the  sun,  planet  or  star,  to  indicate  that  it  is  on  the  west,  or  east,  side  of 
the  moon. 
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An  observer  on  the  earth's  surface  having  measured  a  lunar  distance,  corrected  it  for  errors  of 
his  instrument  and  for  the  semidiameter  of  the  objects,  and  cleared  it  from  the  effects  of  refraction 
and  parallax,  finds  the  true,  or  geocentric,  distance ;  that  is,  the  distance  as  it  would  have  appeared 
from  the  centre  of  the  earth  at  the  moment  of  observation.  With  this  distance  and  the  distances 
in  the  Ephemeris  of  the  same  bodies  on  the  same  day,  the  Greenwich  mean  time  of  the  observa- 
tion can  be  found. 

To  lessen  the  labor  of  computation,  there  is  given  in  the  Ephemeris,  between  every  two  suc- 
cessive distances,  the  logarithm  of  the  seconds  of  time  in  which  the  distance  changes  1";  or,  as 
it  is  usually  called,  the  Proportional  Logarithm  qf  the  Difference.  It  is  given  for  the  middle 
instant  of  the  two  hours  between  which  it  is  placed. 

For  computing  the  Greenwich  time  we  have  the  following  rule : — 

Find  in  the  Almanac  the  two  distances  between  which  the  true  distance  falls ;  take  out  the 
nearest  of  these,  the  hours  of  Greenwich  time  over  it,  and  the  P.  L.  of  Diff.  between  them. 

Find  the  difference  between  the  true  distance  and  the  distance  taken  from  the  Almanac;  and 
from  the  proportional  logarithm  of  this  difference ,  as  found  in  the  Navigator ,  subtract  the 
P.  L.  of  Diff.  taken  from  the  Almanac. 

The  result  is  the  proportional  logarithm  of  an  interval  of  time  to  be  added  to  the  hours 
of  Greenwich  time,  taken  from  the  Almanac,  when  the  earlier  Almanac-distance  is  used;  to  be 
subtracted  from  the  hours  of  Greenwich  time,  when  the  Inter  Almanac-distance  is  used. 

Another  method  is,  to  add  the  common  logarithm  of  the  difference  of  the  true  and  the  Almanac- 
distances  to  the  P.  L.  of  Diff.  of  the  Almanac;  the  sum  will  be  the  common  logarithm  of  the 
correction  to  be  applied  to  the  hours  of  Greenwich  time.  The  Table  of  Logarithms  of  small 
Arcs  in  Space  or  Time,  given  at  the  end  of  the  volume  for  1871,  saves  the  operation  of  reducing 
degrees  (or  hours)  and  minutes  to  seconds,  and  the  reverse. 

As  the  P.  L.  of  Diff.  in  the  Ephemeris  varies,  the  Greenwich  time  found  by  the  methods  just 
described  may  not  be  sufficiently  exact.  To  correct  it  for  such  variation,  or  second  difference,  take 
the  difference  between  the  P.  L.  of  Diff.  used  and  the  one  which  follows  it  in  the  Ephemeris,  (or, 
more  strictly,  half  the  difference  of  the  preceding  and  following  ones).  With  this  difference,  and 
the  first  correction  of  the  Greenwich  time  already  found,  enter  Table  I,  appended  to  this  volume, 
and  take  out  the  corresponding  seconds,  which  are  to  be  added  to  the  approximate  Greenwich 
time  when  the  Prop.  Logs,  in  the  Ephemeris  are  decreasing ;  and  subtracted  when  they  are 
increasing. 

.  Thus  the  Greenwich  mean  time  of  the  observation  can"  be  obtained.  If  the  observer  has  noted 
the  time  of  observation  by  a  chronometer,  the  difference  of  this  chronometer-time  and  the  Green- 
wich mean  time  will  be  the  error  of  the  chronometer  on  Greenwich  time  as  found  from  the  lunar 
distance.  In  this  way  lunar  distances  can  be  used  as  a  check  upon  the  chronometer.  By  a 
series  of  carefully  observed  lunar  distances  on  both  sides  of  the  moon,  the  chronometer-error 
may  generally  be  ascertained  within  20  or  30  seconds. 

If  the  observer  has  found  the  local  mean  time  of  observation  from  the  observed  altitude  of  one 

of  the  bodies,  or  by  a  watch  regulated  to  that  time  by  recent  observations  and  corrected  for  change 

of  longitude  in  the  interval,  the  difference  of  this  local  time  and  the  Greenwich  time  found  from 

the  lunar  distance  will  be  his  longitude.     A  longitude  derived  by  this  method  should  always  be 

considered  as  uncertain  by  &  or  more. 

Ab  an  example  of  finding  the  Greenwich  mean  time  from  a  lunar  distance,  suppose  that  in  1886,  Feb.  10, 

about  6h  of  Greenwich  mean  time,  the  corrected  distance  of  the  moon's  centre  from  that  of  the  sun  is 

74°  10' :  — 

Corrected  distance  .... 

Distance  in  the  Ephemeris,  Feb.  10,  VIh 

Difference  .... 

Time  from  VI*»  (after)    . 

Corr.  for  2d  Diff.,  Table  I         .  .  . 

Greenwich  mean  time,  Feb.  10 
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.    74  10    0 

.    73  35  25 

P.  L. 

0.3082 

0  34  35 

P.  L. 

0.7164 

ta    m      ■ 
.  +1   10  19 

P.  L. 

0.4082 

.  +            4.5 

7  10  23.5 
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By  a  table  of  common  logarithms,  or  a  table  of  logarithms  of  small  arcs,  the  reduction  of  the  Greenwich 
time  would  be  found  thus:  — 

From  Ephemeris  .                                                               .                         .     P.  L.    0.3082 
Din",  of  distances,  34'  35"  =  2075" log        3.3170 

Red.  of  Greenwich  time,  +  1*>  10™  19- =  4219-  .  .  .log       3.6252 

The  result  is  the  same  as  by  the  previous  method. 

Pages  218 — 249  contain  the  geocentric  ephemerides  of  the  seven  major  planets.  The  posi- 
tions are  referred  to  the  equator  and  true  equinox  of  the  date,  and  corrected  for  aberration; 
they  are,  therefore,  apparent  positions.  All  the  data  except  meridian  passage  are  given  for  the 
moment  of  Greenwich  mean  noon.  The  column  Meridian  Passage  gives  the  hour,  minute  and 
tenth  of  that  passage  of  the  planet  over  the  meridian  of  Greenwich  which  occurs  next  after  the 
noon  of  the  date. 

The  right  ascension  and  declination  of  a  planet  are  required  whenever  it  has  been  observed 
for  time,  latitude  or  azimuth.  The  mode  of  reducing  them  to  any  instant  of  Greenwich  mean 
time  is  the  same  as  in  the  examples  for  the  sun,  previously  g'ven.  The  local  mean  time  of 
passage  across  any  other  meridian  can  be  found  by  dividing  the  daily  differences  by  24,  and 
multiplying  the  quotient  by  the  hours  and  fractions  of  the  longitude  of  the  place.  The  product 
is  subtractive  from  the  time  of  Greenwich  passage  when  the  place  is  east  of  Greenwich,  and 
additive  when  west.     The  corrections  can  never  exceed  one-half  the  change  for  one  day. 

Pages  250 — 263  contain  the  heliocentric  positions  of  the  seven  major  planets,  and  the  log- 
arithms of  their  distances  from  the  earth.  The  heliocentric  longitude  is  reckoned,  not  from  the 
true  equinox,  as  in  the  preceding  ephemerides,  but  from  the  mean  equinox  of  the  date.  It  is, 
therefore,  necessary  to  apply  nutation,  if  the  longitude  from  the  true  equinox  is  required.  The 
daily  motion  is  given  for  the  moment  of  Greenwich  mean  noon.  The  column  Reduction  to  Orbit 
gives  the  correction  to  be  applied  to  the  heliocentric  longitudes  in  order  to  obtain  the  longitude 
counted  along  the  orbit  of  the  planet.  This  longitude  is  equal  to  the  distance  of  the  node  from 
the  mean  equinox,  plus  the  distance  of  the  planet  from  the  node.  The  heliocentric  latitude  is 
counted  from  the  moving  plaue  of  the  ecliptic.  The  Logarithm  of  Radius  Vector  is  the  logarithm 
of  the  distance  of  the  centre  of  the  planet  from  that  of  the  sun,  at  each  Greenwich  mean  noon 
given  in  the  first  column.  The  two  last  columns  give,  in  the  same  way,  the  logarithm  of  the 
true  distance  of  the  centre  of  the  planet  from  that  of  the  earth.  The  one  column  gives  the 
quantity  for  the  Greenwich  noon  indicated  on  the  left  hand  side  of  the  page,  and  the  other  for 
the  noon  which  is  midway  between  that  date  and  the  date  next  below  it.  In  the  case  of  Mercury, 
this  intermediate  date  is  mean  noon  of  the  day  immediately  following;  in  the  case  of  Venus, 
Mars,  Jupiter,  and  Saturn,  it  is  mean  noon  of  the  second  day  following;  and  in  the  case  of 
Uranus  and  Neptune,  mean  noon  of  the  fourth  day  following. 

Pages  264 — 271  contain  the  rectangular  co-ordinates  of  the  centre  of  the  sun,  referred  to  the 
centre  of  the  earth  as  the  origin,  and  to  the  true  equator  and  equinox  of  each  date  as  the  circle 
and  point  of  reference.  Each  co-ordinate  is  given  first  for  Greenwich  mean  noon,  and  in  the 
column  following  for  mean  midnight  of  the  same  day.  The  columns  Reduc.  to  Mean  Eq*x  of 
Jan,  0  give  the  corrections  to  be  applied  to  the  co-ordinates  for  noon  in  order  to  obtain  the  cor- 
responding co-ordinates  referred  to  the  mean  equator  and  the  mean  equinox  of  January  0. 

Pages  272 — 275  give  the  longitude  and  latitude  of  the  moon  for  every  Greenwich  mean  noon 
and  midnight.     Both  quantities  are  referred  to  the  true  ecliptic  and  equinox  of  the  date. 

Pages  276  and  277  contain  the  position  of  the  moon's  equator  and  the  mean  longitude  of  the 
moon,  and  a  table  for  computing  the  libration  of  the  moon.  The  epochs  of  greatest  libration  of 
the  moon,  together  with  the  formulae  for  finding  the  libration  in  longitude  and  latitude  are  given 
on  page  418. 

Page  278  contains,  for  each  tenth  Greenwich  mean  noon,  the  values  of  the  principal  elements 
arising  from  the  motion  of  the  equinox,  and  also  the  aberration  and  parallax  of  the  sun.  The 
column  Apparent  Obliquity  of  the  Ecliptic  (Hansen)  gives  the  true  inclination  ol  th«  earth'* 
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equator  to  the  ecliptic,  without  correction  for  the  terms  depending  on  the  moon's  longitude. 
The  Equation  of  Equinoxes  is  really  the  astronomical  nutation ;  that  given  In  Longitude  is  the 
correction  to  be  applied  to  the  longitude  of  the  body  referred  to  the  mean  equinox,  in  order  to 
obtain  that  longitude  as  referred  to  the  true  equinox.  When  the  correction  is  positive,  the  true 
longitudes  are  greater  than  those  referred  to  the  mean  equinox;  while  the  contrary  is  true  when 
the  correction  has  the  negative  sign.  The  equation  In  R.  A.  is  equal  to  that  in  longitude,  multi- 
plied by  the  cosine  of  the  obliquity  of  the  ecliptic. 

The  next  column  gives  the  Precession  of  Equinoxes  in  Longitude,  from  January  0  to  each  of 
the  dates  following.  The  Sun's  Aberration  is  the  quantity  which  is  to  be  applied  to  the  true 
longitude  of  the  sun  in  order  to  obtain  its  apparent  longitude.  The  correction  being  negative 
shows  that  the  apparent  longitude  as  affected  by  aberration  is  always  less  than  the  true  longitude. 
The  sun's  equatorial  horizontal  parallax,  given  in  the  next  column,  is  the  angle  subtended  by  the 
radius  of  the  earth's  equator,  as  seen  from  the  centre  of  the  sun. 

PART  II—  THE  EPHEMERIS  FOR  THE  MERIDIAN  OF  WASHINGTON. 

Page  280  contains  the  formulae  for  reducing  the  positions  of  the  fixed  stars,  using  the  notation 
of  Bessel,  and  the  constants  of  Peters  and  Struve.  The  formulae  by  which  the  star-numbers 
are  computed  are  also  given. 

Pages  281 — 284  contain  the  logarithms  of  the  Besselian  Star-Numbers,  A,  B,  C,  D,  for  each 
Washington  mean  midnight  These  numbers  serve  to  reduce  the  mean  place  of  a  star  at  the 
beginning  of  the  Besselian  fictitious  year  to  its  apparent  place  at  the  dates  for  which  the  numbers 
are  given.  If  used  in  accordance  with  the  English  and  French  notation,  the  pair  of  quantities 
A  and  B  must  be  interchanged  with  the  pair  C  and  J);  that  is,  A  must  be  interchanged  with  C, 
and  B  with  D.  In  the  first  column  along  with  the  solar  day  is  given,  for  certain  dates,  the  side- 
real hour  and  tenth  of  midnight.  The  sidereal  time  for  which  any  set  of  quantities  is  given  can 
be  found  by  interpolation  from  these  numbers. 

The  following  is  an  example  of  the  reduction  of  a  star  to  apparent  place  by  the  Besselian 
star-numbers :  — 

Computation  of  the  apparent  place  of  a  AquU&for  1886,  July  VI,  for  the  upper  transit  at  Washington. 

(Star-Catalogue)    log  a       0.4611  log  b       7.6484  log  c       8.4753  log  d  8.7813m 

(Page  283)              log  A      9.6275  log  £      0.9635  •    log  C      0.8214  log  D  1.2816m 

(8tar-Catalogue)    log  a'      0.9487  log  b'      9.9525  log  c'      9.7502  log  d*  8.8197 

log  A  a    0.0886  log  Bb  8.6119  log  Cc    9.2967  log  Dd  0.0629 

log  A  a'  0.5762  log  Bb'  0.9160  log  Cc1  0.5716  log  Dd>  0.1013  m 

Mean  Place,  1886.0,  (page  300)      cto  =  19  45  13*277  <JC  =  +   S  34  4.34 

Aa=  +  1.226  Ja'=  +  3.77 

Bb=  +  0.041  £*'«=  +  8.24 

Cc=  +'  0.198  Cc'=  +  3.72 

Dd=  +  1.156  Dd'=  —  1.26 

E    =  —  0.001  Tfi'  =  +  0.20 

r  p=  +  0.019  

Apparent  Place,  1886,  July  12,        a  =  19  45  15.92  6  ==  +   8  34  19.01 

Pages  285 — 292  contain  the  Independent  Star- Numbers,  which  can  be  used  for  the  same  pur- 
pose. The  column  t  gives  the  fraction  of  the  year  from  the  beginning  of  the  fictitious  year  to 
each  date.  These  quantities  are  connected  with  those  of  Bessel  by  the  relations  given  on  page 
280,  where  are  also  found  the  formulae  and  precepts  for  the  application  of  both  systems  of 
numbers.  In  order  to  use  the  Besselian  numbers,  it  is  necessary  to  have  the  values  of  the  star- 
constants,  a,  b,  c,  d,  a',  b*,  cf,  d' .  The  independent  star-numbers,  are  given  in  order  that  the 
apparent  place  of  the  star  may  be  determined  when  it  is  not  convenient  to  compute  these 
numbers. 
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The  following  is  an  example  of  the  reduction  of  a  star  to  apparent  place  by  the  independent 
star-numbers :  — 


ijompwanon  0/  we  a 

ippareni  puux  0/  c 

h     m 

Oo  =  19  45.2 

c  junmajor  1000,  J-wy  14,  jot 

So 

we  upper 

34.1 

■ 

h     m 

G=  3    8.9) 
H=  10  43.7  5 

(Page  289)                      £+* 

h     m 

=      22  54.1 
=        6  28.9 

log  V*                 8.8239 
(Page  289)  log  g                  1 .0977 

log  sin  (G-hO  9.4527  n 
log  tan  d0           9.1780 

log  V*                8.8239 
log  A                  1.3063 
log  ain  (17+ao)  9.9965 
log  tec  So           0.0049 

/    - 

(g)  - 
(A)   - 

h    m       ■ 

19  45  13.277 
4-  1.302 
—  0.036 
+     1.354 

log(tf) 

8.5523  n 

log  (A)                0.1316 

r^  = 

+    0019 

Apparent  Right  Ascension  = 

19  45  15.92 

(Page  289)  log*                   1.0977 
log  coa  (G+Oo)  9.9618 

log  A                   1.3063 
log  cos  (H-HO  9.0996  * 

0     /      // 
d.   =+   8  34    4.34 

log  (^) 

1.0795 

log  ain  So           9.1731 

(*0  — 

+  12.01 

log* 
log  cos  do 

0.4584 
9.9951 

log  (A0               9.5790* 

(*')  = 

(0   = 

—    0.38 
+    2.84 
+    0.20 

log  <t> 

0.4535 

Apparent  Declination  =  +    8  34  19.01 

Pages  293 — 301  contain  the  mean  places  of  three  hundred  and  eighty-three  stars,  for  the 
beginning  of  the  fictitious  year  1686,  or  the  moment  when  the  sun's  mean  longitude  is  280°. 

The  annual  variations  are  to  be  considered  as  the  differential  coefficients  of  each  co-ordinate 
with  respect  to  the  time  at  the  beginning  of  the  year. 

In  order  that  the  list  of  mean  places  of  stars  may  serve  the  purpose  of  a  working-catalogue 
for  the  convenient  use  of  astronomers,  the  position  of  each  of  the  northern  circumpolar  stars  is 
given  in  duplicate,  one  position  being  for  the  upper  and  the  other  for  the  lower  culmination. 
The  positions  for  the  lower  culmination  are  marked  S.  P.  In  this  case,  the  right  ascensions  are 
the  sidereal  times  at  which  the  star  crosses  the  lower  meridian ;  and,  in  order  to  have  the  expres- 
sions for  the  co-ordinates  congruous  in  all  cases,  the  declinations  are  counted  from  the  equator 
through  the  north  pole,  and  therefore  exceed  90°.  The  time  of  observation  and  setting  of  the 
circle,  in  order  to  find  a  star  on  the  meridian,  are  then  obtained  uniformly  for  all  the  stars. 

Beginning  with  the  volume  for  1882,  the  number  of  stars  has  been  greatly  increased,  in  order 
to  make  the  list  more  useful  to  field-astronomers.  In  order  to  show  at  a  glance  these  additional 
stars,  they  are  indicated  in  the  list  by  an  asterisk.  * 

Pages  302 — 313  contain  the  apparent  positions  of  the  four  north  .polar  stars,  a,  <J,  and  X  Ursae 
Minoris,  and  51  Cephei,  for  every  upper  transit  at  Washington.  They  include  the  terms  depend- 
ing on  the  moon's  longitude.  The  mean  solar  time  of  transit  is  given  in  the  column  Mean  Solar 
Batey  in  order  that  each  transit  above  and  below  the  pole  may  be  readily  identified.  Suppose, 
for  example,  that  the  transit  of  Polaris  below  the  pole  on  January  26th  is  to  be  found,  and  we 
wish  to  know  whether  it  precedes  or  follows  the  upper  transit  of  the  same  date.  On  page  302, 
we  find  that  the  upper  transit  occurs  January  26.2 ;  the  lower  transit,  therefore,  occurs  January 
26.7  But,  the  lower  transit  following  that  of  July  1st  (page  308),  does  not  take  place  until  July 
2.3.  Hence,  the  lower  transit  of  July  1st  precedes  the  upper  one  of  the  same  date.  A  transit 
occurring  very  nearly  at  noon  may  also  be  identified  without  a  computation  to  ascertain  the 
actual  mean  date,  by  simply  noting  the  tenth  of  a  day  in  the  column  of  Mean  Solar  Date. 

Pages  314 — 364  contain,  for  every  tenth  upper  transit  at  Washington,  the  apparent  places  of 
those  stars  of  the  preceding  list  which  are  not  marked  with  an  asterisk.  The  mean  solar  date 
in  each  left  hand  column  gives  the  day  and  tenth  of  the  transit;  so  that  each  intermediate  transit 

*  A  supplement  to  the  Ephemeris  for  1884,  containing  the  apparent  right  ascensions  of  these  additional 
atari  for  the  years  1881—1884,  has  been  issued. 
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may  be  readily  identified.  Along  with  each  co-ordinate  is  given,  in  small  type,  the  change  for 
ten  days.  This  quantity  is  to  be  regarded  as  the  differential  coefficient  corresponding  to  the 
dates  for  which  the  star-places  are  given. 

Pages  365 — 376  contain  the  apparent  right  ascensions  of  all  stars  marked  with  an  asterisk  in 
the  list  of  mean  places.  The  apparent  right  ascension  of  each  star  is  given  only  for  that  part 
of  the  year  when  it  may  readily  be  observed  on  the  meridian.  In  the  case  of  circum polar 
stars,  the  right  ascensions  for  lower,  as  well  as  upper,  transit  are  given. 

Pages  377 — 384  contain  the  apparent  right  ascension,  declination,  and  semidiamter  of  the  sun, 
and  the  sidereal  time,  all  for  Washington  mean  noon.  Adjoining  columns  give  the  seconds  of 
right  ascension  and  of  declination  for  apparent  noon,  that  is,  for  the  moment  of  transit  of  the 
sun's  centre  over  the  meridian  of  Washington.  The  hours  and  minutes  of  right  ascension,  and 
the  degrees  and  minutes  of  declination  are  the  same  for  both  mean  and  apparent  noon.  In  case 
they  would  have  differed,  the  minute  which  would  have  been  numerically  larger  is  diminished 
by  one,  and  the  seconds  increased  by  sixty,  so  that  there  is  always  a  correspondence  between 
the  two  numbers.  The  hourly  motions  in  right  ascension  and  declination  are  given  for  the 
moment  of  mean  noon,  but  may  be  regarded  as  having  the  same  values  for  apparent  noon. 

The  Equation  of  Time  for  Apparent  Noon  is  the  correction  to  be  applied  to  apparent  time  in 
order  to  obtain  mean  time.  It  is,  therefore,  mean  time  minus  apparent  time.  Each  number  as 
given  is  the  mean  time  of  transit  of  the  sun's  centre  over  the  meridian  of  Washington,  counted 
from  the  nearest  noon.  The  use  of  all  the  quantities  is  substantially  the  same  as  in  the  Ephem- 
eris  for  the  Meridian  of  Greenwich. 

Pages  385 — 392  contain  the  right  ascension,  declination,  semidiameter,  and  parallax  of  the 
moon,  at  the  moment  of  transit  over  the  meridian  of  Washington.  The  mean  time  given  in  the 
second  column  is  that  of  transit  of  the  moon's  centre  over  this  meridian.  The  differences  for 
one  hour  of  longitude  are  the  amounts  by  which  the  local  mean  times  of  transit  over  a  meridian 
one  hour  west  of  Washington  exceed  those  given  in  the  column  Mean  Time  of  Transit^  supposing 
the  rate  of  change  to  be  uniform  and  equal  to  what  it  is  at  the  moment  of  transit  over  the  merid- 
ian of  Washington.  The  next  four  columns  need  no  especial  explanation,  except  that  the 
differences  for  one  hour  of  longitude  are  computed  as  if  the  motion  of  the  moon  in  right  ascen- 
sion were  uniform.  By  means  of  them,  the  position  of  the  moon  can  be  computed  with  astro- 
nomical accuracy  at  the  moment  of  transit  over  any  meridian  not  exceeding  one  hour  in  longi- 
tude from  that  of  Washington,  by  taking  account  of  second  differences.  With  greater  longitudes 
of  the  place,  the  accuracy  of  the  result  obtained  in  this  way  will  diminish.  The  columns  of 
sidereal  time  of  semidiameter  passing  meridian,  etc.,  do  not  seem  to  need  any  explanation, 
except  that  they  all  refer  to  the  moment  of  transit.  The  column  Bright  Limbs  is  given  to 
indicate  to  the  observer  which  limbs  are  illuminated.  When  two  opposite  limbs  are  both  so 
nearly  full  that  they  can  be  well  observed,  both  are  indicated ;  and  the  one  which  is  deficient  is 
printed  in  smaller  type.  When  the  illumination  is  so  nearly  equal  that  no  choice  can  be  made 
between  them,  both  are  printed  in  large  type. 

Pages  393 — 409  contain  the  geocentric  apparent  right  ascensions  and  declinations  of  the  seven 
major  plane*,  and  their  semidiameters  and  horizontal  parallaxes,  for  the  moments  of  all  those 
transits  over  the  meridian  of  Washington  which  can  be  observed. 

PART  III— PHENOMENA. 

This  portion  of  The  American  Ephemeris  and  Nautical  Almanac  gives  the  principal  astro- 
nomical phenomena  of  the  year,  reduced  to  Washington  mean  time,  except  in  the  case  of  the 
eclipses  and  the  data  for  the  rings  of  Saturn,  which  are  given  in  Greenwich  mean  time. 

Pages  412 — 416  inclusive  coniaip  the  elements  necessary  for  computing  the  two  eclipses  of 

> 

the  sun  which  occur  during  the  year. 

The  eclipse-elements  are  given  for  the  moment  of  conjunction  of  the  sun  and  moon  in 
right  ascension.     The  subsequent  tables  and  results  are  not,  however,  computed  from  these 
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elements  unchanged ;  but  from  the  accurate  positions  of  the  two  bodies  as  interpolated  for  each 
hour  of  the  eclipse.     The  principal  circumstances  of  each  eclipse  are  as  follow :  — 

On  the  line  u Eclipse  begins"  is  given  the  Greenwich  mean  time  at  which  the  earth  first 
touches  the  moon's  penumbra,  and  the  longitude  and  latitude  of  the  point  of  touching. 

The  "Central  eclipse  begins"  when  the  axis  of  the  moon's  shadow  first  touches  the  earth, 
and  the  longitude  and  latitude  of  the  point  of  touching  follow. 

"  Central  eclipse  at  noon "  indicates  the  moment  when  the  axis  of  the  shadow  is  coincident 
with  the  plane  of  the  meridian  at  the  point  of  its  intersection  with  the  earth's  surface.  To  the 
observer  at  this  point,  the  eclipse  will  be  central  at  the  moment  of  apparent  noon. 

" Central  eclipse  ends"  and  ""Eclipse  ends"  have  the  converse  meaning  of  the  beginning. 

Maps  of  the  Eclipses. — The  regions  in  which  each  eclipse  is  visible  are  shown  upon  the  maps 
given  in  connection  with  them.  From  these  maps  may  also  be  derived  the  approximate  deter- 
mination of  the  times  of  beginning  and  ending,  and  of  the  magnitude  of  the  eclipses  at  any  place. 
The  dotted  curves  show  the  outlines  of  the  shadow  for  each  hour  of  Greenwich  mean  time  and 
therefore  pass  through  all  the  places  where  the  eclipse  begins  or  ends  at  that  hour.  To  find  at 
what  hour  the  eclipse  begins  at  any  place,  we  determine  by  inspection  between  what  pair  of  these 
curved  lines  the  place  is  situated.  The  eclipse  will  then  begin  between  these  two  hours  of 
Greenwich  mean  time :  the  fraction  of  the  hour  may  be  determined  by  dividing  the  hour  propor- 
tionally to  the  space  which  it  represents  on  the  map.  This  division  may  be  a  little  more  exact 
by  allowing  for  the  changes  in  this  space  as  indicated  by  their  varying  width.  The  Greenwich 
mean  time  thus  found  must  be  reduced  to  local  mean  time  by  applying  the  longitude. 

As  an  example,  suppose  we  wish  to  find  the  time  at  which  the  eclipse  of  1886,  March  5, 
begins  at  San  Francisco. 

We  find  this  point  to  be  situated  between  the  curves  of  10  hours  and  1 1  hours,  but  a  little 
nearer  to  the  former  than  to  the  latter.  Comparing  the  distance  of  the  place  from  the  former 
curve  with  the  distance  between  the  curves  of  10  hours  and  1 1  hours  we  find  it  to  correspond  to 
about  29  minutes,  and  increasing  this  by  one  minute  because  the  distance  between  the  curves  is 
increasing,  we  have  for  time  of  beginning  10h  30ra — which  is  probably  within  2  or  3  minutes 
of  the  truth.     In  the  same  way  we  find  the  approximate  time  of  ending  to  be  12h  42m. 

Changing  to  local  time  the  result  will  be:  — 

Greenwich  mean  time    ....     March  5, 
Longitude  west  of  Greenwich       ... 

Local  mean  time 

In  the  case  of  total  and  annular  eclipses,  a  rough  estimate  of  the  magnitude  of  the  eclipse  may 
be  obtained  from  the  position  of  the  place  relatively  to  the  central  line  and  to  the  limit  On  the 
central  line,  the  eclipse  is  annular  or  total ;  while  on  the  limit,  the  limb  of  the  moon  only  grazes 
that  of  the  sun. 

More  Accurate  Computations. — A  more  accurate  determination  of  the  phases  as  visible  at  any 
point  of  the  earth's  surface  may  be  obtained  from  the  Besselian  elements,  which  are  given  for 
every  ten  minutes  of  Greenwich  mean  time.     Their  geometric  signification  is  as  follows:  — 

Let  us  imagine  a  plane  passing  through  the  centre  of  the  earth,  perpendicular  to  the  right  line 
joining  the  centres  of  the  sun  and  moon.  This  latter  line  is  the  axis  of  the  moon's  shadow,  and 
the  plane  is  called  the  fundamental  plane.  We  take  the  intersection  of  this  plane  with  that  of 
the  earth's  equator  as  the  axis  of  X,  and  the  centre  of  the  earth  as  the  origin  of  co-ordinates. 
The  axis  of  Y  is  perpendicular  to  that  of  J[,  and  directed  toward  the  north,  x  and  y  are  then 
the  co-ordinates  of  the  point  in  which  the  axis  of  the  shadow  intersects  the  fundamental  plane. 
The  angle  d,  of  which  the  sine  and  cosine  are  both  given,  is  the  declination  of  that  point  of  the 
celestial  sphere  toward  which  the  axis  of  the  shadow  is  directed ;  this  direction  being  that  from 
the  earth  toward  the  moon  and  sun.  The  angle  fi  is  the  Greenwich  hour-angle  of  this  same 
point  of  the  celestial  sphere. 
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The  quantities  I  and  V  are  the  radii  of  the  shadow-cones  upon  the  fundamental  plane,  I  cor- 
responding to  the  penumbra,  and  V  to  the  umbra,  or  annulus.  The  notation  is  that  of  Chauvb- 
nbt's  Spherical  and  Practical  Astronomy,  in  which  V  is  regarded  as  positive  for  an  annular, 
and  negative  for  a  total,  eclipse. 

The  angles  f  and/',  the  tangents  of  which  are  given,  are  the  angles  which  each  element  of 
the  respective  shadow-cones  makes  with  the  axis  of  the  shadow ;  or,  they  are  the  semi-angles  of 
the  two  cones. 

At  the  bottom  of  the  table  are  given  the  logarithms  of  the  change  of  #,  y  and  /*,  in  one  minute, 
in  order  to  facilitate  the  interpolation  to  any  required  moment 

The  method  of  computing  the  eclipse  from  the  given  elements  is  as  follows :  It  is  premised 
that  the  moments  of  beginning  and  ending  are  those  at  which  the  distance  of  the  observer  from 
the  axis  of  the  shadow  or  penumbra  is  equal  to  the  radius  of  the  latter  at  the  point  of  observa- 
tion.    To  find  such  distance  and  radius  we  compute — 

(1)  The  co-ordinates,  €,  17,  and  C,  of  the  observer,  at  some  assumed  moment  of  Greenwich 
mean  time,  as  near  as  practicable  to  the  true  time  of  the  required  phase,  together  with  their  varia- 
tions for  one  minute. 

(2)  The  co-ordinates  x  and  y  of  the  axis  of  the  shadow  at  the  same  moment,  which,  with  their 
variations  for  one  minute,  are  taken  from  the  tables  of  elements. 

(3)  Hence,  the  position  and  motion  of  the  observer  relative  to  the  axis  of  the  shadow. 

(4)  The  radius  of  the  penumbra  or  umbra  at  a  distance  from  the  fundamental  plane  equal  to 
«that  of  the  observer. 

(5)  Then,  assuming  the  motions  to  be  uniform,  we  determine  the  time  required  for  the 
observer  to  be  brought  to  a  distance  from  the  axis  of  the  shadow  equal  to  this  radius. 

The  formulas  and  directions  for  the  several  steps  in  the  computation  are  as  follow : — 

(1)  Find  the  geocentric  co-ordinates  of  the  station  referred  to  the  earth's  equator,  which  are 

represented  by  p  cos  <?'  and  p  sin  ^,  p  being  the  distance  from  the  centre  of  the  earth,  and  <p*  the 

geocentric  latitude.     These  may  be  obtained  from  geodetic  tables,  or  may  be  computed  from  the 

following  table  by  the  formulas — 

p  cos  <p*  =  F  cos  tp 

sin  <p 


p  sin  <p* 
¥  being,  as  usual,  the  geographic  latitude. 


G 


Table  for  Computing  the  Geocentric  Co-ordinates  of  a  Place. 
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Log  F. 

0.00000  t 

0.00001  ] 
0.00005  I 

0.00010  I 

0.00018  I 
0.00027  „ 
0.00038  }' 
0.00050  * 
,   0.00062  * 
0.00075  l* 
0.00088  , 

0.00101  \i 
0.00113  : 

0.00124  " 
0.00133  ^ 
0.00141  Z 
0.00146  * 
0.00150  , 
0.00151   ' 

Log  O. 

0° 

5 
10 
15 
20 
25 
30 
35 
40 
45 
50 
55 
60 
65 
70 
75 
80 
85 
90 

0.00302  0 
0.00300  * 
0.00297  I 
0.00292  I 
0.00284  I 
0.00275  ; 
0.00264  " 
0.00252  \l 
0.00239  " 
0.00226  * 
0.00213  \i 
0.00201  * 
0.00189  : 
0.00178  " 
0.00169  I 
0.00161  I 
0.00155  , 
0.00152  •? 
0.00151  l 
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For  the  assumed  Greenwich  mean  time  of  computation,  take  from  the  table  of  elements  the 
values  of  sin  d,  cos  d,  and  /i.     Put : 

X,  the  longitude  west  from  Greenwich.     The  co-ordinates  of  the  observer  will  then  be:  — 

£  =  p  cos  y?'  sin  ( /i  —  X  ) 

7)  =  p  sin  if1  cos  d  —  />  cos  <p'  sin  (2  cos  ( fi  —  X  ) 
C  =  />  sin  ^'  sin  d  +  p  cos  ^  cos  d  cos  (/*  —  A) 
and  their  variations  in  one  minute  of  mean  time  will  be :  — 

•*'  =  [7.6398]  P  cos  i?  cos  (^  -  X) 

if  =  [7.6398]  ^  cos  <p'  sin  d  sin  {n  -  A)  =  [7.6398]  *  sin  <f 
C  is  not  wanted. 

(2)  The  co-ordinates  x  and  y  of  the  axis  of  the  shadow  are  taken  from  the  tables  of  elements 
for  the  same  assumed  moment  of  Greenwich  mean  time,  together  with  their  variations  for  one 
minute,  which  are  equal  to  one-tenth  of  the  differences  of  two  consecutive  numbers.  The 
variations  for  one  minute  we  represent  by  x/  and  y*.  Their  logarithms  are  given  at  the  foot  of 
the  tables. 

(3)  The  distance  m  and  position-angle  M  of  the  axis  of  the  shadow  relative  to  the  observer, 
and  the  relative  motions,  n  and  iV,  are  computed  by  the  formulae:  — 

m  sin  M  =  x  —  £ 
m  cos  M  =  y  —  ij 

n  sin  N  =  a/—  £'  % 

n  cos  N  =  y7—  if 

(4)  The  radius  L  of  the  shadow  or  penumbra  at  the  distance  C  from  the  fundamental  plane 

is  computed  by  the  formula 

L  »  I  —  C  tan/ 

Z  and  /  being  found  in  the  table  of  elements,  and  £  computed  in  (1). 

(5)  If  the  time  chosen  fox  computation  is  exactly  that  of  the  beginning  or  end  of  the  eclipse, 

we  shall  have — 

m  =  L 

But,  as  this  condition  can  scarcely  ever  be  fulfilled  on  a  first  trial,  a  correction  r  to  the  assumed 
time  is  computed  thus :     Find  the  angle  </'  from  the  equation, 

m  sin  (M—  N) 
sin  <f>  = y-= L 

There  will  be  two  values  to  this  angle,  of  which  one  will  be  in  the  first  and  the  other  in  the 
second  quadrant  when  sin  <!'  is  positive,  and  one  in  the  third  and  the  other  in  the  fourth  when 
sin  <fi  is  negative.  But,  simplicity  will  be  gained  by  taking  only  that  value  of  ^  for  which 
cos  tp  is  positive.  This  value  lies  between  the  limits  +  90°  and  —  90°.  The  correction  r  to 
the  assumed  time  will  be  found  in  minutes,  from — 

For  beginning :  m  cos  ( M  —  N)         L  cos  <p 

n  n 

For  ending :  m  cos  ( M  —  N)         L  cos  4> 

n  n 

One  Such  pair  of  values  of  t  cannot,  however,  give  the  times  of  both  beginning  and  ending 
with  accuracy.  To  attain  accuracy  we  must,  in  commencing  the  computation,  assume  two 
times,  one  as  near  as  practicable  to  that  of  beginning,  and  another  near  that  of  ending.  These 
approximate  times  may  be  derived  from  the  chart  of  the  eclipse.  We  shall  thus  have  two  pairs 
of  values  of  t.  The  computation  for  the  first  assumed  time  will  give  a  small  and  nearly  correct 
value  for  the  beginning  of  the  eclipse,  and  a  large  value  which,  added  to  the  assumed  time,  will 
give  an  inaccurate  time  of  ending.  The  computation  for  the  second  assumed  time  will  give  a 
small  and  nearly  correct  value  for  the  end,  and  a  large  negative  and  inaccurate  one  for  the 
beginning.  We  shall  thus  deduce  two  times  of  beginning  and  two  of  ending,  of  each  of  which 
only  one  is  to  be  considered  approximately  correct 
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The  more  accurate  times  of  beginning  and  ending  may  now  be  taken  in  place  of  the  first 
assumed  ones,  and  the  computation  may  be  repeated  from  the  beginning,  leading  to  a  pair  of 
values  of  r,  which  should  be  very  small  and  accurate.  Such  a  repetition  of  the  computation  will 
in  general  be  advisable,  to  guard  against  accidental  numerical  errors.  The  following  theorem 
will,  however,  enable  us  to  obtain  a  second  approximation  to  the  true  times  of  each  phase  with- 
out repeating  the  computation. 

Theorem. —  The  error  of  each  result  is  approximately  proportional  to  the  square  of  the  cor- 
rection r,  multiplied  by  the  sine  of  the  sun's  hour-angle,  (/i— A),  for  the  middle  of  the  interval 
between  the  time  of  computation  and  that  of  the  phase. 

To  apply  this  theorem  we  find  the  two  values  of  t2  sin  (/*— X)  corresponding  to  the  required 
phase.  We  then  find  the  ratio  of  these  quantities — which  will  commonly  be  a  large  number,  and 
divide  the  difference  of  the  results  by  this  ratio.  The  quotient  will  be  a  correction  to  be  applied 
to  the  more  accurate  result  in  such  a  way  as  to  make  it  deviate  yet  more  from  the  less  accurate 
one.  This  correction  should  be  positive  in  the  local  forenoon,  and  negative  in  the  afternoon, 
and  its  value  should  never  materially  exceed  O^OOl  r2. 

Unless  the  times  chosen  for  computation  are  unusually  in  error,  say  ten  minutes  or  more,  the 
corrected  results  thus  obtained  will  be  theoretically  correct  within  less  than  a  second.  But  to 
guard  against  numerical  errors  it  is  better,  after  making  this  final  correction,  to  repeat  the  com- 
putations so  far  as  to  obtain  new  values  of  m  and  L  for  the  corrected  times.  If  these  two  quan- 
tities agree  within  a  unit  of  the  fourth  place  of  decimals,  the  times  employed  are  generally 
correct  within  a  second  of  time.  If  they  differ  too  widely,  farther  corrections  and  recomputa- 
tions  may  be  made  by  the  computer  according  to  his  own  judgment. 

It  may  be  remarked  that  the  uncertainty  of  the  ephemerides  is  such  that  a  prediction  may  be 
several  seconds  in  error  from  this  unavoidable  cause  alone. 

Position-angle  of  Point  of  Contact. — The  position-angle,  P,  of  the  point  of  contact,  reckoned 
from  the  north  point  of  the  sun's  limb  toward  the  east,  is  found  by  the  formula 

For  beginning :  P  =  N  —  <fi  ±  180° 

For  end :  P  =  N  +  <f> 

it  being  assumed  that,  in  each  case,  the  value  of  (p  is  taken  between  the  limits  db  90°. 

Computation  of  the  eclipse  of  1886,  March  5,  for  a  point  in 

Latitude,     <p  =  +    37°  48/.6 
Longitude,  X  ==  +  122°  24'  40" 
in  or  near  San  Francisco,  California. 
Constants  for  the  given  place :  — 

log  p  cos  <p'  =  9.89822  log  p  sin  </  —  9.78509 

From  the  Eclipse  Chart  we  find  for  the  approximate  times  of  the  phases  as  follows:  — 

h        m 

Beginning  10    30      \  .      w 

Ending     .        .        .     12    40      J     Greenwich  Mean  Time. 

We  will  therefore  assume  for  the  first  approximation 

Beginning.  Ending. 


(Greenwich  Mean  Time)  10h  32m  12h  46m 

(Page  413)                                        At  155°    6  54  188  22  24 

X  122  24  40  122  24  40 

fi-X  32  42  14  65  57  44 

p  cos  iff  9.89822  9.89822 

8in(At->l)  9.73263  9.96060 

log?  9.63085  9.85882 

e  4-       0.42742  +       0.72247 


504 


THE  AMERICAN  EPHEMEBIS. 


p  win  ^ 

coe  d 

log  p  sin  <pf  cos  d 

(1)  p  sin  <pf  cos  d 

p  sin  f/ 

sin  d 

cos  (/*— >l) 

log  />  sin  tf  sin  d  cos  (/i — A) 

(2)  /o  sin  f/  sin  d  cos  (/x — X) 

f  sin  ^ 

sin  d 

log  f  sin  f/  sin  d 

(3)  /o  sin  <f/  sin  d 

log  /»  cos  <p*  cos  ( /*— X  ) 

cos  d 
log  /t>  cos  f7  cos  d  cos  (v — X) 

(4)  p  cos  p'  cos  d  cos  ( fM—X  ) 
(3)+(4)  C 

log  p  cos  p*  cos  (/*— >l ) 

log  fi7  (constant) 

log** 

f 

log* 
sin  d 

log  a'  (constant) 
log^ 


(Page  413) 


9 

$tf 
P 

t 

l 

log  tan/ 

logC 

log  C  tan/ 

Ctan/ 


9.78609 

9.99778 

9.78287 

+ 

0.60656 

9.89822 

9.00410  it 

9.92504 

8.82736  n 

— 

0.06720 

+ 

0.67376 

9.78509 

9.00410  n 

8.78919  n 

— 

0.06154 

9.82326 

9.99778 

9.82104 

+ 

0.66230 

+ 

0.60076 

9.82326 

7.68992 

7.46318 

+ 

0.002905 

9.63085 

9.00410  it 

7.63992 

6.27487  n 

— 

0.000188 

+ 

0.18741 

+ 

0.42742 

— 

0.24001 

+ 

0.15825 

+ 

0.67376 

— 

0.51551 

+ 

0.008128 

+ 

0.002905 

+ 

0.005223 

+ 

0.002483 

— 

0.000188 

+ 

0.002671 

.56949 

7.67320 

9.77870 

7.45190 

.002831 

9.78509 

9.99780 

9.78289 

+ 

0.60660 

9.89822 

9.00148  si 

9.60996 

8.50966  n 

— 

0.032334 

+ 

0.638934 

9.78509 

9.00148  it 

8.78657  n 

— 

0.061174 

9.50818 

9.99780 

9.50598 

+ 

0.32061 

+ 

0.259436 

9.50618 

7.63992 

7.14810. 

+ 

0.001406 

9.85882 

9.00148  n 

7.63992 

6.50022  it 

— 

0.000316 

+ 

1.26827 

+ 

0.72247 

+ 

0.54580 

+  • 

0.48864 

+ 

0.63893 

— 

0.15029 

+ 

0.008126 

+ 

0.001406 

+ 

0.00672 

+ 

0.002485 

— 

0.000316 

+ 

0.002801 

.56933 

7.67319 

9.41403 

7.08722 

.001222 
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Beginning. 

Ending. 

£«2-  Ctan/ 

0.566659 

0.568108 

log(*-e) 

9.38028  it 

9.73703 

iog(y-^) 

9.71224  n 

9.17693  n 

tan  M 

9.66799 

0.56010  n 

M 

204°  58' 

105°  23'  43" 

sin  3f 

9.62540  it 

9.98413 

log  m 

9.75483 

9.75290 

log^-n 

7.71792 

7.82737 

.     logtjK-r/) 

7.42667 

7.44731 

tan  N 

0.29125 

0.38006 

N 

62°  55' 

67°  22'  25" 

cos  JV 

9.65828 

9.58515 

logn 

7.76839 

7.86216 

3f-JV 

142°  3/ 

38°  V  18" 

sin  (Jf-iV) 

9.78886 

9.78955 

log  m 

9.75483 

9.75290 

9.54369 

9.54245 

log  L 

9.75332 

9.75443 

sin  ^ 

9.79037 

9.78802 

* 

38°6/24// 

37°  51'  50" 

i      m 

1.98644 

1.89074 

cos(Jf-iV) 

9.89683  it 

9.89640 

^cos(3f-2V) 

1.88327  it 

1.78714 

-  cos(Af-iV) 

+ 

76.430 

-     61.254 

log  L 

9.75332 

9.75443 

COS  iff 

9.89590  it 

9.89734 

9.64922  it 

9.65177 

logn 

7.76839 

7.86216 

log  —  COS  tp 

1.88083  n 

1.78961 

it 

— 

76.004 

+  61.604 

T 

+ 

0m.426 

+  0m.350 

t 

10*  32»000 

12h  45m.000 

T 

10*  32.m426 

12b  45m.350 

As  the  assumed  times  are  very  near  the  computed  times  no  correction  is  necessary, 
fore  we  have 


There- 


Beginning  of  eclipse 
End  of  eclipse 

Angle  of  position : 

N 

*     (+1806) 

P 
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h        m  ■ 

10    32    25.5 
12    45    21.0 


Beginning. 

62°    55' 
218      6.4 

204    48.6 


?     Greenwich  Mean  Time. 


67    22.4 
37    51.8 

105     14.2 
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Elements  of  Occultations. — Pages  418 — 444  give  the  elements  for  the  prediction  of  the  times 
of  occultation  of  stars  and  planets  by  the  moon.  In  the  columns  referring  to  the  star,  those 
headed  RecTns  from  1886.0  give  the  quantities  necessary  to  reduce  the  mean  place*  of  the  star 
ut  the  beginning  of  1886  to  its  apparent  place  ut  the  time  of  occultation.  These  reductions  are 
sufficiently  accurate  to  be  definitive. 

The  quantities  in  the  following  five  columns  are  all  given  for  the  moment  of  geocentric  con- 
junction of  the  star  and  moon  in  right  ascension.  Let  there  be  a  line  passing  from  the  star 
through  the  centre  of  the  moon,  and  let  a  plane  perpendicular  to  this  line  pass  through  the 
centre  of  the  earth :  this  plane  will  be  the  fundamental  plane  for  the  occultation.  The  system 
of  co-ordinates  is  similar  to  that  already  described  for  eclipses.  The  cone  circumscribing  the 
moon  and  star  may  be  regarded  as  a  cylinder  having  everywhere  the  same  diameter  as  the 
moon.  This  cylinder  will  intercept  the  fundamental  plane  in  a  circle  of  which  the  linear  diam- 
eter will  be  the  same  as  that  of  the  moon. 

The  Washington  Mean  Time  is  the  moment  at  which  the  two  bodies  are  in  geocentric  con- 
junction in  right  ascension.  At  this  moment  the  co-ordinate  x  of  the  axis  of  the  cylinder  on 
the  fundamental  plane  has  the  value  zero.  The  column  Hour-Angle  H  gives  the  common 
geocentric  hour-angle  of  the  moon  and  star  at  the  same  moment,  counted  from  the  meridian 
of  Washington — positive  toward  the  west  and  negative  toward  the  east.  Column  Y  gives  the 
co-ordinate  y  of  the  axis  of  the  cylinder  upon  the  fundamental  plane  at  the  same  moment. 
Columns  x*  and  y?  give  the  hourly  variation  of  x  and  y.  The  linear  unit  in  these  columns  is 
the  earth's  equatorial  radius.  The  limiting  parallels,  north  and  south,  show  the  extreme  limits 
of  latitude  within  which  the  occultation  will  be  visible. 

By  the  aid  of  these  elements,  the  Washington  mean  time  of  immersion  and  emersion  of  a 
star  behind  the  limb  of  the  moon  may  be  computed  for  any  part  of  the  earth  by  a  method  nearly 
the  same  as  that  already  explained  for  computing  eclipses,  only  more  simple. 

We  shall  first  show  how  to  compute  an  isolated  occultation  for  a  particular  place,  assuming  it 
to  be  visible  at  that  place,  and  then  show  how  all  the  occultations  which  will  be  visible  at  a  place 
may  be  selected  and  computed  by  a  more  rapid  process. 

(1)  The  geocentric  co-ordinates  of  the  place,  p  sin  <p'  and  p  cos  p7,  are  to  be  computed  with 
three  or  four  places  of  decimals  by  the  formulae, 

.       .sin? 

p  sin  ft  — - -jg- 

p  cos  tf  =  F  cos  <p 

already  given  in  connection  with  the  eclipses. 

As  in  the  case  of  eclipses,  it  is  necessary  to  have  an  approximate  time  of  the  phenomenon, 
corresponding  to  that  obtained  from  the  charts  of  the  eclipses.  The  quantity  H  being  the 
Washington  west  hour-angle  of  the  two  bodies  at  the  moment  of  geocentric  conjunction,  J9T—  X 
will  be  the  local  hour-angle  of  the  star  at  this  same  moment.     Let  us  call  this  angle  A0*  putting 

hQ  =  H  -  X 

The  next  step  will  then  be  to  find  the  approximate  moment  of  apparent  conjunction  in  right 
ascension  as  seen  from  the  place.  An  approximate  correction  to  reduce  the  time  and  hour-angle 
for  geocentric  conjunction  to  those  for  apparent  conjunction  may  be  taken  from  Mr.  Downes's 
table,  on  pages  448 — 449.     This  correction  will  have  the  same  sign  as  h*. 

When  this  table  is  not  available,  the  correction  may  be  computed  thus :  Compute  the  quanti- 
ties £0,  €',  and  r  from  the  formula?, 

£0  a  p  cos  ?'  sin  ho 

r  =  [9.4192]  cos  (Ao -hi  *o) 

r    — &- 
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r  will  then  be  the  approximate  interval  between  the  times  of  geocentric  and  local  conjunction. 
By  applying  it  to  the  Washington  mean  time  of  the  former,  as  given  with  the  elements,  we  shall 
have  the  Washington  mean  time  of  the  latter  within  a  few  minutes. 

The  average  duration  of  an  occultation  is  about  an  hour.  Thence,  by  adding  0K5  to  and 
subtracting  it  from  the  mean  time  of  apparent  conjunction,  we  shall  have  rough  times  of  the 
phases  of  immersion  and  emersion  for  farther  computation.     Let  us  then  put, 

T,  =  t  -  0h.5 

t2  =  r  +  0h.5 

T,  the  Washington  mean  time  of  geocentric  conjunction  in  R.  A. 

dj  the  declination  of  the  star. 

(2)  Compute  for  the  moments  T  +  tx  and  T  +  t2  the  following  quantities,  in  which  we  write 
r  for  each  of  the  quantities  tx  and  r2.  The  latter,  when  used  as  angles,  are  to  be  changed  to 
arc  by  multiplying  by  15°,  and  the  minutes  are  to  be  further  increased  by  one-sixth  the  number 
of  degrees  in  order  to  reduce  to  the  sidereal  hour-angle. 

£    =  p  cos  ip'  sin  (A0  -f  T) 

*l    =  /<>  8in  </P  cos  d  —  p  cos  y>'  sin  d  cos  (Aq  +  t) 

£'  —  [9.4192]  p  cos  <?'  cos  (ho  +  t) 

if  =  [9.4192]  p  cos  ip'  sin  d  sin  ( Ao  +  r )  «  [9.4192]  £  sin  d 

X  =  X*  r 

Compute  m,  Mj  n  and  N  from  the  equations 

m  sin  M  =  x  —  £ 
m  cos  M  =  y  —  ^ 
n  sin  iV  =  xf  —  £' 
n  cos  iV  =  y7  —  ^' 

n'  =  ^  =  [8.2218]  n 

sin  ^  —  [0.5650]  m  sin  (JIT  -  iV) 
Then,  tx  and  fe  from  the  equations 

f !  = cos  ( Jlf  —  iV)  —   -^~--/ — ^  cos  (/'     (Beginning.) 


tv  n 


m,  cos  (M  -  iV)  +  l9^?] cos  v''      (End.) 


»'  n' 

The  quantities  /i  and  t%  will  then  be  the  corrections  in  minutes  to  be  applied  to  the  respective 
times  T  -f-  ri  &nd  T+  r2  to  obtain  the  Washington  mean  times  of  the  phases. 

As  in  the  case  of  eclipses,  the  small  value  of  ti  will  give  an  accurate  result  for  one  phase,  and 
the  large  value  an  inaccurate  result  for  the  other.  Both  accurate  results  may  then  be  corrected 
by  comparison  with  the  inaccurate  one,  in  the  way  described  for  eclipses,  and  a  result  obtained 
which  will  probably  be  correct  within  a  fraction  of  a  minute  of  time. 

As  a  check  upon  the  result,  it  will  be  advisable  to  compute  £,  rh  x  and  y  for  the  moments  finally 
obtained.     If  the  times  are  correct  these  quantities  will  fulfil  the  condition, 

V  (.r-  £)*  +  (y-^)2  =  0.2723 

If  log  m  sin  (M  —  N)  =  9.4350  nearly,  a  recalculation  will  generally  be  necessary  to  deter- 
mine whether,  numerically,  sin  tp  <  1,  or  sin  </'  >  1.  In  the  latter  case,  the  impossible  value  of 
sin  <p  indicates  that  an  occultation  at  the  given  place  is  impossible,  unless  the  computed  distance 
from  the  moon's  limb  is  within  the  errors  of  the  ephemerides  of  the  moon  and  star. 

In  such  cases  of  near  approach  to  the  moon's  limb,  we  may  take  (p  =  90°,  or  270°,  according 
as  sin  (3f  —  N)  is  positive  or  negative;  and  for  finding  the  time  of  nearest  approach, 

mcos(M  —  JV) 
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Putting  x  for  the  moon's  horizontal  parallax,  the  distance  from  the  moon's  limb  will  be, 

-  [m  sin  ( M  -  N)  -  0.2723] 

disregarding  the  sign  of  sin  (M —  N) ;  or,  allowing  for  the  augmentation  of  the  semidiameter, 

*  [m  sin  (M-N)  -0.2723]  [1  +  zsin*] 
where 

z  =  p  cos  p7  cos  d  cos  ( h0  +  t)  +  p  sio  <ff  sin  d 

The  position-angle,  P,  of  the  line  from  the  moon's  centre  to  the  star  at  the  times  of  contact, 
reckoned  from  the  north  point  toward  the  east,  is  given  by  the  formulas :  — 

P  =s  iV  —  tp  for  immersion, 

P  =  N  +  tp  ±  180°      for  emersion, 

it  being  supposed  that  the  value  of  v's  in  each  case,  is  taken  between  the  limits  ±  90°. 
To  find  the  angle  from  the  vertex,  we  compute  the  angle  C  from  the  formula, 

in  which  the  value  of  t  corresponding  to  the  phase  is  to  be  used.     Then 

V=P  -  C 

is  the  angle  from  the  vertex,  also  reckoned  from  the  north  toward  the  east 

As  an  example  of  an  isolated  occultation,  we  shall  compute  that  of  a  Tauri,  1886,  November 
12,  for  Clinton,  New  York,  whose  position  is — 

<p  =  +  43°  &  17" 
X  =  -    0*  &»  34».65 

Constants  for  the  given  place  log  p  sin  <ft  =  9.8319  log  p  cos  <f?  =  9.8645 

From  the  table  of  elements,  page  440  H  =  —  0*  23m.3 

Hence  A,  —  H  -  X  '-.  -  0*  16m.7 

From  the  equations  on  page  507,  the  correction  for  the  time  of  apparent  conjunction  is  found 
to  be  —  10™.  Applying  this  to  the  Washington  mean  time  of  geocentric  conjunction,  as  given 
in  the  elements  (page  440),  we  have  the  approximate  mean  time  of  apparent  conjunction, 
12h  27™.  As  the  occultation  is  nearly  central,  the  duration  will  considerably  exceed  the  average 
period ;  we  will  therefore  subtract  and  add  40  minutes,  and  we  shall  have  the  approximate 
Washington  times  of  immersion  and  emersion,  to  be  used  in  the  computation ;  thus, 


Immersion, 

ria=-50; 

Tx 

=  Nov.  12,  11  47 

Emersion, 

r,=  +  30; 

Ti 

—  Nov.  12,  13    7 

Immersion, 
h      m 

SmsnloiL 
•    h      m 

Ao 

-      0  16.7 

— 

0  16.7 

r (reduced 

to  sidereal  time) 

-           50.137 

+ 

30.082 

*o  +  r 

-       1     6.837 

+ 

0  13.382 

A©  +  r  (in  arc) 

-    16°42'.5 

+ 

3°20/.7 

sin  d 

9.44768 

9.44768 

coed 

9.98224 

9.98224 

f  cos?' 

9.86450 

9.86450 

• 

sin  (Ao  +  r) 

* 

9.45864  it 

8.76605 

log* 

9.32314  it 

8.63055 

e 

-     0.21044 

+ 

0.04271 

/?sin  ?/ 

9.83190 

9.88190 

coed 

9.98224 

9.98224 

p  sin  </  cos  d 

9.81414 

9.81414 

0) 

+     0.65184 

+ 

0.65184 
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p  cos  <p'  sin  d 

cos  (ho  +  r) 

/9  cos  ?'  sin  d  cos  (Aq  -f  r) 

(2) 
(l)-(2)  , 

(const)        log 
p  cos  <p?  cos  (A©  +  t) 

log?' 
£' 

(const.)         log 

fsin  d 

logi/ 

a/  — e' 

•  -,' 

log  m  sin  3f 

log  m  cos  Af 

tan  3f 

M 

cos  Jtf 

logm 

log  n  sin  N 

log  n  cos  iV 

tanJV 

N 

cosN 

log  it 

logn' 

Jlf  —  JV 

sin  (Jtf  -  N) 
logm 
const         log 

sin  (p 

cos(Jtf-JV) 
i      m 


COS^ 

[9.4350] -T-  ft* 


Immtfsloo. 

Emersion. 

9.81218 

9.31218 

9.98127 

9.99926 

9.29845 

9.31144 

+  0.19654 

+ 

0.20485 

+  0.45530 

+ 

0.44699 

9.41920 

9.41920 

9.84577 

9.86376 

9.26497 

9.28296 

+  0.18406 

+ 

0.19185 

9.41920 

9.41920 

8.77082  n 

8.07823 

8.19002  it 

7.49743 

—  0.01549 

+ 

0.00314 

-  0.47668 

+ 

0.28600 

-  0.21044 

+ 

0.04271 

-  0.26624 

+ 

0.24329 

+  0.42548 

+ 

0.54935 

-  0.02982 

+ 

0.10236 

+  0.38794 

+ 

0.38015 

+  0.10889 

+ 

0.08976 

9.42526  it 

9.38612 

8.47451  it 

9.01013 

0.95075 

0.87599 

268°  36'  33" 

67°  W  55" 

9.04653  n 

9.58862 

9.42798 

9.42151 

9.58876 

9.57995 

9.03499 

8.95308 

0.55377 

0.62687 

74°  23>  22" 

< 

76°  42'  52" 

9.42992 

9.36135 

9.60507 

9.59173 

8.22180 

8.22180 

7.82687 

7.81353 

189°  13'  11" 

__ 

9°31/57" 

9.20472  n 

9.21907  n 

9.42798 

9.42151 

0.56500 

0.56500 

9.19770  it 

9.20558  n 

189°  4'  14" 

— 

9°  14' 18" 

9.99436  it 

9.99396 

1.60111 

1.60798 

9.99454  n 

9.99434 

1.60813 

1.62147 
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Immersion. 

-^cos(Jlf-2V)                +       89.398  -      39.990 

[JU350]   cos                              WM7  41  gg.y 

*,                                               0.659  +         1.297 

h  (inaccurate)                 +       79.455  —       81.277 

h      m  h      m 

Washington  conjunction -f  t                     11  47.00  13    7.00 

Washington  mean  time  of  phase  Nov.  12,                     11  46.341  13     8.297 

-;                 +         6.577  +         6.577 

Clinton  mean  time  of  phase  Nov.  12,                     11  52.918  13  14.874 

These  times  being  very  near  the  assumed  ones,  require  no  correction.  When  a  correction  is 
considered  necessary,  it  may  be  computed  in  the  same  way  as  described  for  eclipses,  but  for  the 
mere  purpose  of  prediction,  it  need  be  executed  only  for  the  emersion. 

For  the  position  angles  we  have 

Immersion. 

N 


74°  23.4 

189 

4.2 

-   180 

Emersion. 

76°  42.9 

— 

9  14.3 

+ 

180 

247  28.6 

Q  83  27.6 

Prediction  of  Many  Occultations  for  a  (riven  Place. — When  it  is  desired  to  predict  all  the 
occultation8  which  will  be  visible  at  some  one  place,  tables  may  be  constructed  and  applied  in 
such  a  way  as  to  greatly  diminish  the  labor  of  computation.  In  using  such  tables,  the  most  con- 
venient course  will  be  to  find  for  each  occultation  the  hour-angle  of  the  star  at  the  moment  of 
apparent  conjunction  in  right  ascension,  as  seen  from  the  place  of  observation.  The  table  of 
elements,  pages  418 — 444,  gives  if,  the  Washington  hour-angle  at  the  moment  of  geocentric 
conjunction.     The  corresponding  geocentric  hour-angle  at  the  place  will  be  — 

h0  =  H  —  X         ( X  =  west  longitude  from  Washington). 

The  moment  of  apparent  conjunction,  as  seen  from  the  station,  will  be  given  by  the  condition 
£  =  x ;  or,  using  the  values  of  £  and  a:, 

p  cos  if'  sin  h  =  X*  t 

h  being  the  west  hour-angle  of  the  star  at  the  moment  in  question,  and  r  the  interval,  in  hours 
of  mean  time,  which  has  elapsed  since  geocentric  conjunction.     We  shall  therefore  have, 

h  =  K  -f  r 
for  the  hour-angle  at  the  end  of  the  interval  r  after  geocentric  conjunction.     In  strictness,  r 

should  here  be  multiplied  by  the  factor  1  +  <Jg.  OR ,  because  the  star  moves  a  little  more  than  15° 

in  an  hour  of  mean  time;  but  the  error  arising  from  the  neglect  of  the  factor  is  too  small  to  be 
important,  as  it  will  affect  the  predicted  time  of  conjunction  by  less  than  10  seconds.  The 
equation  for  finding  r  is  therefore, 

p  cos  <p '  sin  (h0  -f  t)  =  zf  r 

The  quantities  h0  and  x1  being  derived  immediately  from  the  data  of  the  Ephemeris,  the  quantity 
r  is  readily  obtained  by  successive  approximation,  and  may  be  tabulated  as  a  function  of 
A©  and  xf.     The  computation  of  r  is  effected  as  follows :     We  have 

sin  (  h0  -f-  t  )  =s  sin  A0  -f  2  sin  J  r  cos  ( h*  -f  J  r)  (1) 
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The  value  of  r  in  arc  being  seldom  more  than  24°  we  hare  put  r  itself  for  2  sin  }  r.  The 
equation  will  then  become 

P  cos  ^  sin  Ao  -f  r  p  cos  ^  cos  (*o-fJr)a»«/r 
from  which  we  find 

P  cos  p'  sin  Ao 

xf  —  k  p  cos  ^  cos  ( A©  +  J  r  ) 

To  tabulate  r,  we  must  first  have  a  table  of  the  quantities 

£  =  p  cos  ?'  sin  A 

$'  =  [9.41916]  p  cos  ^  cos  A  *8' 

which  table  may  be  formed  for  every  10  minutes  (in  time)  of  A.  If  we  then  put  £0  for  the 
value  of  c  corresponding  to  A  =  A«,  and  ^  for  the  value  of  c'  corresponding  to  A  =  A«  4-  J  t, 
we  shall  have 

Since  we  must  know  the  value  of  t,  approximately,  before  we  can  take  £'i  from  the  table,  this 
equation  can  be  solved  only  by  successive  approximations.  The  approximations  converge  so 
rapidly  as  to  offer  no  difficulty.  It  will  be  best  to  begin  by  computing  values  of  r  for  the  two 
extremes  of  -r/,  namely,  a/ =  0.48  and  ^  =  0.60,  because  the  approximate  values  of  r  can  then 
be  interpolated  for  all  intermediate  values  of  xf.     For  the  first  approximation  may  be  taken  — 


J  r  =  50™  sin  |  A0     (for  xf  =  0.48) 

o 

J  r  =  40*  sin  *  Ao     (for  xf  =  0.60) 


(5) 


or,  the  approximate  values  of  r  may  be  taken  from  Mr.  Downes's  table,  pages  448 — 449.  It  will 
be  best  to  make  the  computation  for  every  30"1  of  A0,  and  to  find  the  intermediate  values  of  r 
for  every  lO™  by  interpolation.  Then  for  each  SO"1  of  A©  we  take  £'  from  a  table  with  the  argu- 
ment Ao  -f  £  t,  and  log  £  with  the  argument  A0,  and  thence  compute  r  by  (4).  If  the  value  of  r 
thus  arrived  at  differs  more  than  3m  from  that  employed  in  taking  out  c',  a  new  value  may  be 
used  to  correct  £',and  the  computation  may  be  repeated.  The  values  corresponding  to  xf=a  0.51, 
2^  =  0.54,  and  3/  =  0.57,  can  then  be  computed  with  the  single  interpolation  of  approximate 
values  of  r,  and  afterward  the  table  can  be  extended  by  interpolation  to  every  0.01  of  xf  between 
xf  =  0.48  and  x/  =  0.62.  It  will  be  best  to  compute  r  in  the  first  place  to  every  0.001  of  an 
hour,  and  to  drop  the  last  figure  in  forming  the  definitive  table.  We  shall  call  the  table  thus 
formed  Table  I. 

The  values  of  ij  and  if  may  then  be  tabulated  foi  every  degree  of  the  star's  declination,  and 
every  lO™  of  A.  It  will  not  be  really  necessary  to  compute  the  table  for  negative  values  of  d, 
since  by  putting 

ij!  =       p  9in  if '  cos  d 

102  =  —  p  cqs  fp1  sin  d  cos  A 

i0i  may  be  given  in  a  table  of  single-entry ;  and  taking  ri%  from  the  table  of  double-entry  for  a 
posit  ve  <£,  we  shall  have 

the  lower  sign  being  used  for  a  negative  d.  But  the  extension  of  the  table  for  y  to  negative 
values  of  d  is  so  readily  made  that  it  will  probably  be  found  better  to  do  it,  so  as  to  save  taking 
out  rn  and  yt  separately. 

We  shall  call  this  table  for  y  Table  77,  and  the  corresponding  one  for  if  with  the  same  argu- 
ments Table  III.     The  precepts  for  using  the  tables  will  then  be  as  follow:  — 

From  Table  I  with  the  arguments  xf  and  //  — A=AC  take  out  the  value  of  r.  It  will  be 
sufficient  to  use  the  nearest  0.01  of  xf.  r  will  be  of  the  same  sign  as  A0.  Then,  enter  Table 
II  with  the  arguments  d  (the  star's  declination)  and  A  ■■  A©  +  r,  and  take  out  the  value  of  7). 
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Form  the  quantities  y=Y-f  j^r,  and  y  —  y.  If  the  latter  quantity  lies  between  the  limits 
±0.28,  it  is  almost  certain  that  there  will  be  an  occultation.  If  it  falls  without  the  limits  ±0.83, 
it  is  almost  certain  that  there  will  not  be  an  occultation.  Between  the  years  1881  and  1890 
these  last  limits  may  be  reduced  to  ±  0.32,  and  cases  near  this  limit  may  be  rejected  if  jr*  is 
small.     A  convenient  rale  to  adopt  will  be  — 

y>  <  0.10,  limits  =  ±  0.29 

10  <  y'  <  0.15,  limits  =  ±  0.30 

15  <  y'  <  0.20,  limits  =  ±  0.31 

20  <  y>  limits  =  ±  0.33  or  ±  0.32 

Here,  only  the  absolute  value  of  y*  is  to  be  considered,  without  respect  to  its  algebraic  sign. 

If  y  —  77  falls  between  the  limits  thus  indicated,  take  the  values  of  £'  and  if  from  the  appro- 
priate tables  and  compute  v,  Q  and  A  from  the  equations 

v  sin  Q  =  yf  —  if 
v  cos  Q  =  xf  —  £' 

^  =  ( y  —  3 )  cos  Q 

If  A  >  0.2723  or  log  A  >  9.4350  there  will  be  no  occultation,  or,  at  best,  the  moon  will  only 
graze  the  star  when  A  —  0.2723  is  very  small.     If  A  <  0.2723,  compute 

Tl  =  _IL-_l8inQ  cosP-g-Ajg       (P<180») 

0.2728  sin  P 

r» i 

We  shall  then  have — 

Local  mean  time  of  immersion,  T— X  +  t  +  ti  —  rt 
Local  mean  time  of  emersion,      T— ^  +  r  +  Ti  +  *i 
Position-angle  from  north  toward  east  at  immersion,  180°  —  Q  —  P 
Position-angle  from  north  toward  east  at  emersion,     180°  —  Q  +  P 

In  predicting  the  occultations  for  a  given  place,  the  first  operation  will  be  to  go  over  the  list 
of  occultations  in  the  Ephemeris,  and  select  those  which  may  be  visible.  The  conditions  of 
possible  visibility  are :  — 

1.  The  limiting  parallels  in  the  last  columns  must  include  the  latitude  of  the  place. 

2.  The  quantity  H—  X,  taken  without  regard  to  sign,  must  be  less  than  the  semi-diurnal  arc 
of  the  star  by  at  least  one  hour.  On  very  rare  occasions  an  emersion  mignt  be  seen  in  the  east 
horizon,  or  an  immersion  in  the  west,  when  this  difference  is  a  few  minutes  less  than  an  hour. 

3.  The  sun  must  not  be  much  more  than  an  hour  above  the  horizon  at  the  local  mean  time 
T  —  X,  unless  the  star  is  bright  enough  to  be  seen  in  the  day  time. 

The  most  convenient  course  will  be  to  write  the  value  of  —  X  on  the  bottom  of  a  sheet  of 
paper,  and,  passing  through  the  list  of  occultations,  pause  over  each  one  for  which  condition 
(1)  is  fulfilled,  and  examine  whether  conditions  (2)  and  (3)  are  fulfilled.  If  either  fails,  the  com- 
puter passes  on.  Very  often  it  will  require  some  examination  to  find  whether  H—X  or  T—  X 
falls  within  the  limits ;  in  these  cases,  the  computer  may  mark  the  occultation  for  trial  and  leave 
the  decision  for  the  subsequent  operations.  The  whole  list  can  be  gone  over  in  less  than  a  day, 
and  it  will  probably  be  found  that  about  one-tenth  of  the  occultations  are  marked  for  trial. 

Phenomena  of  Planets  and  Satellites,  pages  450 — 483. — These  are,  for  the  most  part,  suffi- 
ciently explained  in  the  body  of  the  work.  The  following  additional  explanations  are  added  for 
completeness. 

Disks  of  Mercury  and  Venus,  pages  450 — 451. — The  angle  0,  needed  in  reducing  meridian 
observations,  is  the  angle  which  the  arc  of  great  circle  from  the  planet  to  the  sun  makes  with  the 
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arc  from  the  planet  toward  the  west,  reckoned  in  the  direction  west,  north,  east,  south.  This 
position-angle  is  reckoned  from  0°  to  360°,  as  in  the  measurement  of  double  stars,  the  planet 
taking  the  place  of  the  central  star.     But  its  measure  is  90°  greater  than  that  of  a  double  star. 

We  may  also  regard  6  as  expressing  the  angle  which  the  line  of  cusps  makes  with  the 
meridian,  the  positive  direction  of  the  meridian  being  toward  the  north,  and  the  positive  direc- 
tion of  the  line  of  cusps  that  in  which  a  person  following  this  line  would  have  the  centre  of  the 
planet  upon  his  right. 

Satellites  and  Disk  of  Mars,  page  452. — This  page  gives  the  Washington  mean  times  of 
eastern  and  western  elongations,  the  position  angles  and  distances  of  the  satellites  for  the  twenty 
days  preceding  and  following  opposition. 

Satellites  of  Jupiter,  pages  453 — 477. — The  times  of  phenomena  are  explained  at  the  foot 
of  each  page ;  the  diagrams  on  page  453. 

Phenomena,  pages  484  and  485. — The  conjunctions,  quadratures,  and  oppositions  of  the 
planets  with  respect  to  the  sun  give  the  hours  when  the  longitude  of  each  planet  differs  from 
that  of  the  sun  by  0°,  90°,  or  180°. 

The  conjunctions  of  the  moon  and  planets  with  each  other  are  given  in  right  ascension. 
The  degrees  and  minutes  to  the  right  show  the  difference  of  declination  at  the  moment  of  con- 
junction. 

Latitude  by  Observed  Altitude  of  Polaris. — Table  IV  replaces  the  Tables  A,  B,  C,  D,  given 
as  a  Supplement  to  the  volumes  of  the  Ephemeris  for  1874 — 1881,  and  is  intended  for  use  at  sea 
and  reconnaissance  on  land.  It  will  furnish  an  approximate  value  of  the'  latitude,  the  probable 
error  of  which,  iu  so  far  as  the  table  is  concerned,  will  be  a  few  tenths  of  a  minute  of  arc. 

The  directions  for  using  the  table  are  adapted  to  a  right  ascension  of  Polaris  equal  to  lh  17m.4. 
Somewhat  greater  accuracy  may  be  insured  by  substituting  the  right  ascension  of  Polaris  at  the 
date  of  observation,  from  pages  302 — 313  of  this  volume. 
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ON  THE  CONSTRUCTION  OF  THE  AMERICAN  EPHEMERIS 

AND  NAUTICAL  ALMANAC  FOR  1886. 

The  adopted  constants  of  precession,  nutation,  and  aberration  are  those  of  Struts  and  Peters, 
namely: — 

Precession  =  50"  .24 11  +  0".0002268  t 

Nutation      —    9".2231  +  0".000009    t 

Aberration  —  20".4451 
in  which  t  is  the  number  of  years  after  1800.0. 

The  obliquity  of  the  ecliptic  is  that  of  Hansen's  Tables  du  Sokil,  which  is  0//.32  greater  than  that 
of  Peters,  given  in  the  issues  of  this  Ephemeris  preceding  that  for  1882.  A  comparison  of  Hansen's 
mean  obliquity  with  that  of  Peters  and  of  Le  Verrier  at  different  epochs  is  given  in  the  following 
table: — 


Epoch. 

Hansen. 

Peters. 

Le  Verrier. 

H.— P. 

H— L. 

1750 
1800 
1850 
1900 

23    28    18.19 
23    27    54.80 
23    27    31.42 
23    27      8.02 

17^4 
54.22 

30.99 
7.76 

19.42 
55.63 
31.83 

ao3 

+  0.75 
+  0.58 
+  0.43 
+  0.26 

—  1.23 

—  0.83 

—  0.41 

—  0.01 

The  formula?  for  reducing  the  places  of  the  fixed  stars,  page  280,  correspond  to  the  Star  Tables 
of  the  American  Ephemeris,  Washington,  1869. 

The  mean  right  ascensions  of  stars  have  been  reduced  to  Newcomb's  fundamental  standard,  in 
the  catalogue  attached  to  the  Washington  Observations  for  1870,  Appendix  II,  with  the  following 
exceptions:  The  right  ascensions  of  the  48  circumpolar  stars  north  of  60°  north  declination  are 
from  Dr.  Gould's  Standard  Places  of  Fundamental  Stars,  second  edition,  United  States  Coast  Su*  \ . 
Office,  1866.  Of  the  twelve  stars  south  of  50°  south  declination,  the  positions  of  /?Hydri,  aTrLuguli 
Austral  is,  and  a  Octantis,  have  been  corrected  from  data  furnished  by  Dr.  Gould  ;  while  the  remaining 
nine  are,  as  before,  from  the  British  Nautical  Almanac  for  1848. 

The  right  ascensions  of  additional  stars  in  the  general  list,  for  which  no  apparent  places  are  given 
in  the  subsequent  section,  have  been  taken  partly  from  the  Catalogue  of  109i?  r,!ihdard  Clock  and 
Zodiacal  Stars,  forming  Part  IV  of  Vol.  I  of  Astronomical  Papers  Prepared  for  the  Use  of  the  American 
Ephemeris  and  Nautical  Almanac,  Washington,  1881 ;  and  partly  from  the  catalogue  of  the  Asti  onomische 
Gesellschaft  of  1878.  A  few  have  been  derived  from  recent  catalogues  without  a  rigorous  reduction 
for  equinox. 

The  mean  declinations  of  stars  are  taken  from  Boss's  paper  in  the  Report  of  the  Northern  Boundary 
Commission,  Washington,  1879,  for  all  stars  found  therein.  The  declinations  of  all  the  other  stars 
have  been  reduced  to  the  same  standard,  except  those  of  the  additional  ones  above,  which  have  been 
taken  partly  from  the  Astronomische  Gesellschaft  list,  and  partly  from  places  in  recent  catalogues. 
To  the  apparent  places  of  Sirius  and  Procyon  have  been  applied  the  periodic  corrections  resulting 
from  Auwers's  investigations. 

The  values  of  these  corrections  are :  — 


Tear. 


Sirius. 


Piooyon* 


n 


a 


1886.0 

A  a  =  -f-  0.019 

Arf  =  —  1.25 

A  a  «=  -J-  0.005 

A* —  4-1.05 

J  887.0 

A«  =  +  0.040 
EPH  86 — 33 — 3 

A<*=*  —  1.13 

A  a  =  -J-  0.015 

A  rf  —  4-  1.02 
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The  ephemeris  of  the  sun  is  constructed  from  Hansen  and  Olufsen's  Tables  du  Soled,  Copenhagen, 
185.%  except  that  Strcve's  aberration  has  been  used.  This  is  equivalent  to  adding  0".19  to  the  true 
longitudes,  but  it  does  not  affect  (he  right  ascensions  and  declinations.  The  suu's  rectangular  equatorial 
co-ordinates  have  been  computed  from  the  longitudes  and  latitudes  by  the  following  formula? :  — 

X  =  R  cos  2. 

Y  =  R  sin  /  cos  w  -  19.3  R  (3 
Z  =  R  sin  X  sin  w  -f-  44.5  R  /? 
The  reductions  to  mean  equinox,  1885.0,  are  computed  by  the  formula?, 

A  X  =  -\-  Y  sec  w  A  I 

A  Y  =  — -  X  cos  u  A  1  -f      A  a)  —   9.4  r  R  sin  (  0  -f  187°  ) 
A  Z'  =  —  Xsin  o>  A  ?  —  F  A  6,  -f  21.7  r  R  sin  (  ©  -f-  187°  ) 
Wherein — 

a  and  [i    are  the  longitude  and  latitude  of  the  sun  referred  to  the  equinox  and  ecliptic  of  the  date; 
w,     the  obliquity  of  the  ecliptic; 
A  a  ,     the  reduction  of  longitude  for  precession  and  nutation  from  January  0; 
Aw,     the  reduction  of  the  mean  to  the  apparent  obliquity; 
r,    the  fraction  of  the  year  since  January  0. 
The  numerical  coefficients  are  in  units  of  the  seventh  place  of  decimals.     The  correction  for  latitude 
has  been  taken  from  Goetze's  paper  in  the  Astronomical  Journal,  Vol.  II,  page  71. 

The  mean  equatorial  horizontal  parallax  of  the  sun,  adopted  from  Professor  Newcomb's  Invtstiga 
tion  of  the  Distance  of  the  Sun  and  the  Elements  which  depend  on  it,*  is  8".848.     The  adopted  semi- 
diameter  of  ihe  sun  at  the  earth's  mean  distance   is    W  2".      In   the   computations    pertaining   to 
eclipses,  Ressel's  semWiameter,  15'  59".788  has  beeu  used.  x 

The  right  ascension,  declination,  and  parallax  of  the  moon  are  derived  from  Hansen's  Tables  de  la 
Lune,  London,  1857,  the  mean  longitude  being  corrected  in  accordance  with  Newcomb's  Researches  on 
the  Motion  of  the  Moon,  Part  I,  page  268,f  and  a  corrected  table  being  substituted  lor  Table  XXXIV. 
The  8emidiameter  of  the  moon  is  computed  from  the  moon's  horizontal  parallax  by  the  formula, 

S  =  0.272274  tt  -4-  2".5 

The  constant  2//.5  is  omitted  in  the  computation  of  eclipses  and  oecultalions,  as  due  entirely  to  tele- 
scopic and  ocular  irradiation. 

The  ephemeris  of  Mercury  is  derived  from  Professor  Wi.nlock's  Tables  of  Mercury,  Washington, 
1864.  They  are  based  on  the  older  theory  of  Le  Verrier,  published  in  the  Additions  to  the 
Connaissance  des  Temps  for  1848. 

The  ephemeris  of  Venus  is  derived  from  Mr.  G.  W.  Hill's  Tables  of  Venus,  Washington,  1872. 

The  ephemeris  of  Mars  is  derived  from  mauuscript  tables  constructed  from  Lindenau's  Tables. 
Mr.  Hugh  Breen's  results,  contained  in  his  paper  On  the  Corrections  of  Lindenau's  Elements  of 
Mars,  published  in  the  Memoirs  of  the  Royal  Astronomical  Society,  Vol.  XX,  have  also  been  discussed 
and  applied ;  and  Le  Verrier's  secular  variations  of  the  elements  are  likewise  adopted.  The  per- 
turbations produced  by  Jupiter  have  been  increased  by  ^  of  their  value.  The  following  are  the 
corresponding  corrected  elements  and  annual  variations  for  Washington,  1855.0:  — 


//  // 


L  =  320  13  3*87  +  (589101.1527  t 

*  =  333  23  17.84  +  65.9990  t 

Q  =    48  25  55.29  +  27.6997  t 

i  =       1  51    2.20  —  0.02141  t 

e  =      ^  19238".75  +  0.18549  t 

n  =      689050".8927 

a  *=  1.5236915 

The  ephemeris  of  Jupiter  is  derived  from  manuscript  tables  constructed  from  Bouvard's  Tables, 
with  such  changes  as  were  required  to  make  them  correspond  more  nearly  to  the  formula?. 

The  ephemeris  of  Saturn  is  derived  from  a  provisional  theory  constructed  by  Mr.  George  W. 
Hill,  and  still  unpublished. 

The  ephemerides  of  Uranus  and  Neptune  are  derived  from  Professor  Newcomb's  Tables,  pub- 
lished by  the  Smithsonian  Institution, 

*  Astronomical  Observations  made  at  the  U.  S.  Naval  Observatory,  Washington,  I  $65,  Appendix  II. 
t  Astronomical  Observations  made  at  the  U.  S.  Naval  Observatory,  Washington,  1875,  Appendix  II. 
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The  seinidiameters  of  the  planets  are  computed  from  the  following  values:  — 

Authority. 
Le  Verrier,  Thtory  of  Mercury. 


Semidiameter. 

Log  Dii 

3.34 

0.00 

8.546  ±  0.086 

0.00 

2.842  J-  0.057 

0.25 

18.78    -fc  0.067 

0.70 

8.77     -t  0.039 

0.95 

1.68     ±  0.3 

1.30 

1.28 

1.48 

20.00 

0.70 

9.38 

0.95 

Peirce,  from  the  Washington  Obser- 
vations of  1845  and  1846,  made 
with  the  Mural  Circle. 


Mercury 

Venus 

Mars  (polar) 

Jupiter  (polar) 

Saturn  (polar) 

Uranus 

Neptune 

Jupiter  (equatorial) 

Saturn  (equatorial) 

The  elements  of  eclipses  of  the  sun  "and  occultations  of  stars  by  the  moon  are  adapted  to  Bessel's 
method,  using  the  special  forms  in  Chauvenet's  Spherical  and  Practical  Astronomy.  The  adopted 
semidiameters  are:  — 


Semidiameter  of  the  sun  at  distance  unity. 
Ratio  of  radius  of  moon  to  radius  of  earth 


// 


959.788 
0.27227 


The  eclipses  of  Jupiter's  satellites  are  computed  from  Todd's  Continuation  of  Damoiseau's  Tables, 
Washington,  1876.  The  occultations,  transits,  etc.,  are  computed  from  Woolhouse's  Tables,  British 
Nautical  Almanac  for  1835,  Table  II  of  each  satellite  having  been  adapted  to  Damoiseau's  Tables. 

The  elongations  and  conjunctions  of  the  satellites  of  Saturn  are  computed  from  manuscript  tables 
by  Professor  Newcomb. 

The  apparent  elements  of  the  rings  of  Saturn  are  computed  from  Bessel's  data,  except  those  for 
the  dusky  ring.  „ 

The  elongations  of  the  satellites  of  Uranus,  and  of  the  satellite  of  Neptune  are  prepared  from  the 
data  of  Professor  Newcomb's  [Iranian  and  Neptunian  Systems,  Washington,  1875. 

In  compiling  the  positions  of  observatories,  the  latest  available  data  have  been  used.  The  positions 
have  been  furnished,  in  many  instances,  through  the  courtesy  of  the  directors  of  the  Observatories, 
in  response  to  a  circular  issued  by  the  Superintendent  of  the  American  Ephemeris. 

The  reduction  to  geocentric  latitude,  and  the  logarithm  of  the  radius  of  the  earth  are  derived  from 
Bessel's  elements  of  the  terrestrial  spheroid,  as  adapted  in  Table  III  of  Chauvenet's  Spherical  and 
Practical  Astronomy,  Vol.  II: — 

log  e  =  8.9122052 
y/  —  ^  =  _  11/  30".65  sin  2  <p  -f  1".16  sin  4  cp 

log  p  =  9.9992747  +  0.0007271  cos  2  ^  —  0.0000018  cos  4  <p 
Table  IV,  for  finding  the  latitude  from  an  observed  altitude  of  Polaris,  is  constructed  for — 
( 1  )  An  altitude  of  Polaris  equal  to  45°. 
(2)  A  declination  of  Polaris  equal  to  -f-  88°  41'  40". 

The  principal  computations  of  the  Ephemeris  have  been  distributed  in  the  following  manner: — 
The  sun  has  been  computed  by  Mr.  Eastwood;  the  moon's  longitude,  latitude,  semidiameter  and 
horizontal  parallax,  by  Professor  Keith;  right  ascension  and  declination,  by  Professor  Van  Vleck; 
culminations,  by  Professor  Runkle;  lunar  distances,  by  Mr.  W.  B.  Oliver;  Mercury  and  Venus,  by 
Mr.  E.  P.  AnsTiw;  Mars,  Jupiter,  Saturn,  Uranus,  and  Neptune,  by  Mr.  Roberdeau  Buchanan;  Jupiter's 
satellites,  by  Mr.  W.  F.  McK.  Rioter.  The  fixed  stars  have  been  prepared  by  Mr.  Wiessner  and  Mr. 
Prentiss;  the  general  constants  for  their  reduction,  by  Mr.  Wiessner;  the  occultations,  by  Mr.  Downes 
assisted  by  Mr.  J.  O.  Wiessner;  and  the  eclipses  have  been  computed  and  the  charts  projected  by  Mr. 
Buchanan. 
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CORRECTION  REQUIRED,  ON  ACCOUNT  OP  SECOND  DIFFERENCES  OF  THE  MOON'S 
MOTION,  IN  FINDING  THE  GREENWICH  TIME  CORRESPONDING 

TO  A  CORRECTED  LUNAR  DISTANCE. 


Approximate 
Interval. 
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The  correction  is  to  be  added  to  the  approximate  Greenwich  time  when  the  proportional  logarithms  in  the 
Ephemeris  are  decreasing,  and  subtracted  when  they  are  increasing. 
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TO  BE  SUBTRACTED  FROM  A  SIDEREAL  TIME  INTERVAL. 

Side- 
real. 

0h. 

1U- 

2*- 

3b- 

4k 

5*- 

6^ 

rrh. 

For 

Seconds. 

m 

m 
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m     p 

m     s 

m     s 

m     s 

m     s 

m     s 

m     s 

s 
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0 
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0  39.318 

0  49.148 

0  58.977 
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0 
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1 

0 
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0  41.284 

0  51.114 

1    0.943 

1  10.773 

12 

0.033 

13 

0 

2.130 

0  11.959 

0  21.789 

0  31.618 

0  41.448 

0  51.278 

1    1.107 

1  10.937 

13 

0.035 

14 

0 

2.294 

0  12.123 

0*21.953 

0  31.782 

0  41.612 

0  51.441 

1    1.271 

1  11.100 

14 

0.036 

15 

0 

2.457 

0  12.287 

0  22.117 

0  31.946 

0  41.776 

0  51.605 

1    1.435 

1  11.264 

15 

0.041 

16 

0 

2.621 

0  12.451 

0  22.280 

0  32.110 

0  41.939 

0  51.769 

1    1.599 

1  11.428 

16 

0.044 

17 

0 

2.785 

0  12.615 

0  22.444 

0  32.274 

0  42.103 

0  51.933 

1    1.762 

1  11.592 

17 

0.046 

18 

0 

2.949 

0  12.778 

0  22.608 

0  32.438 

0  42.267 

0  52.097 

1    1.926 

1  11.756 

18 

0.049 

19 

0 

3.113 

0  12.942 

0  22.772 

0  32.601 

0  42.431 

0  52.260 

1    2.090 

1  11.920 

19 

0.052 

20 

0 

3.277 

0  13.106 

0  22.936 

0  32.765 

0  42.595 

0  52.424 

1    2.254 

1  12.083 

20 

0.055 

21 

0 

3.440 

0  13.270 

0  23.099 

0  32.929 

0  42.759 

0  52.588 

1    2.418 

1  12.247 

21 

0.057 

22 

0 

3.604 

0  13.434 

0  23.263 

0  33.093 

0  42.922 

0  52.752 

1    2.582 

1  12.411 

22 

0.060 

23 

0 

3.768 

0  13.598 

0  23.427 

0  33.257 

0  43.066 

0  52.916 

1    2.745 

1  12.575 

23 

0.063 

24 

0 

3.932 

0  13.761 

0  23.591 

0  33.420 

0  43.250 

0  53.080 

1    2.909 

1  12.739 

24 

0.066 

25 

0 

4.096 

0  13.925 

0  23.755 

0  33.584 

0  43.414 

0  53.243 

1    3.073 

1  12.903 

25 

0.068 

2G 

0 

4.259 

0  14.089 

0  23.919 

0  33.748 

0  43.578 

0  53.407 

1    3.237 

1  13.066 

26 

0.071 

27 

0 

4.423 

0  14.253 

0  24.082 

0  33.912 

0  43.742 

0  53.571 

1    3.401 

1  13.230 

27 

0.074 

28 

0 

4.587 

0  14.417 

0  24.246 

0  34.076 

0  43.905 

0  53.735 

1    3.564 

1  13.394 

28 

0.076 

29 

0 

4.751 

0  14.581 

0  24.410 

0  34.240 

0  44.069 

0  53.899 

1    3.728 

1  13.558 

29 

0.079 

30 

0 

4.915 

0  14.744 

0  24.574 

0  34.403 

0  44.233 

0  54.063 

1    3.892 

1  13.722 

30 

0.062 

31 

0 

5.079 

0  14.906 

0  24.738 

0  34.567 

0  44.397 

0  54.226 

1    4.056 

1  13.886 

31 

0.085 

32 

0 

£.242 

0  15.072 

0  24.902 

0  34.731 

0  44.561 

0  54.390 

1    4.220 

1  14.049 

32 

0.087 

33 

0 

5.406 

0  15.236 

0  25.065 

0  34.895 

0  44.724 

0  54.554 

1    4.384 

1  14.213 

33 

0.090 

34 

0 

5.570 

0  15.400 

0  25.229 

0  35.059 

0  44.888 

0  54  718 

1    4.547 

1  14.377 

34 

0.093 

35 

0 

5.734 

0  15.563 

0  25.393 

0  35.223 

0  45.052 

0  54.882 

1    4.711 

1  14.541 

35 

0.096 

36 

0 

5.898 

0  15.727 

0  25.557 

0  35.386 

0  45.216 

0  55.046 

1    4.875 

1  14.705 

36 

0.098 

37 

0 

6.062 

0  15.891 

0  25.721 

0  35.550 

0  45.380 

0  55.209 

1    5.039 

1  14.868 

37 

0.101 

38 

0 

6.225 

0  16.055 

0  25.885 

0  35.714 

0  45.544 

0  55.373 

1    5.203 

1  15.032 

38 

0.104 

39 

0 

6.389 

0  16.219 

0  26.048 

0  35.878 

0  45.707 

0  55.537 

1    5.367 

1  15.196 

39 

0.106 

40 

0 

6.553 

0  16.383 

0  26.212 

0  36.042 

0  45.871 

0  55.701 

1    5.530 

1  15.360 

40 

0.109 

41 

0 

6.717 

0  16.546 

0  26.376 

0  36.206 

0  46.035 

0  55.865 

1    5.694 

1  15.524 

41 

0.112 

42 

0 

6.881 

0  16.710 

0  26.540 

0  36.369 

0  46.199 

0  56.028 

1    5.858 

1  15.688 

42 

0.115 

43 

0 

7.045 

0  16.874 

0  26.704 

0  36.533 

0  46.363 

0  56.192 

1    6.022 

1  15.851 

43 

0.117 

44 

0 

7.208 

0  17.038 

0  26.867 

0  36.697 

0  46.527 

0  56.356 

1    6.186 

1  16.015 

44 

0.120 

45 

0 

7.372 

0  17.202 

0  27.031 

0  36.861 

0  46.690 

0  56.520 

1    6.350 

1  16.179 

45 

0.123 

46 

0 

7.536 

0  17.366 

0  27.195 

0  37.025 

0  46.854 

0  56.684 

1    6.513 

1  16.343 

46 

0.126 

47 

0 

7.700 

0  17.529 

0  27.359 

0  37.188 

0  47.018 

0  56.848 

1    6.677 

1  16.507 

47 

0.128 

43 

0 

7.864 

0  17.693 

0  27.523 

0  37.352 

0  47.182 

0  57.011 

1    6.841 

1  16.671 

48 

0.131 

49 

0 

8.027 

0  17.857 

0  27.687 

0  37.516 

0  47.346 

0  57.175 

1    7.005 

1  16.834 

49 

0.134 

50 

0 

8.191 

0  18.021 

0  27.850 

0  37.680 

0  47.510 

0  57.339 

1    7.169 

1  16.998 

50 

0.137 

51 

0 

8.355 

0  18.185 

0  28.014 

0  37.844 

0  47.673 

0  57.503 

1    7.332 

1  17.162 

51 

0.139 

52 

0 

8.519 

0  18.349 

0  28.178 

0  38.008 

0  47.837 

0  57.667 

1    7.496 

1  17.326 

52 

0.142 

53 

0 

8.683 

0  18.512 

0  28.342 

0  38.171 

0  48.001 

0  57.831 

1    7.660 

1  17.490 

53 

0.145 

54 

0 

8.847 

0  18.676 

0  28.506 

0  38.335 

0  48.165 

0  57.994 

1    7.824 

1  17.654 

54 

0.147 

55 

0 

9.010 

0  18.840 

0  28.670 

0  '38.499 

0  48.329 

0  58.158 

1    7.938 

1  17.817 

55 

0.150 

56 

0 

9.174 

0  19.004 

0  28.833 

0  38.663 

0  48.492 

0  58.322 

1    8.152 

1  17.981 

56 

0.153 

57 

0 

9.338 

0  19.168 

0  28.997 

0  38.827 

0  48.656 

0  58.486 

1    8.315 

1  18.145 

57 

0.156 

58 

0 

9.502 

0  19.331 

0  29.161 

0  38.991 

0  48.820 

0  58.650 

1    8.479 

1  18.309 

58 

0.158 

59 

0 

9.666 

0  19.495 

0  29.325 

0  39.154 

0  48.984 

0  58.814 

1    8.643 

1  18.473 

59 

0.161 

Side- 
real 

0h. 

1* 

2h. 

3* 

4b. 

5^ 

6**    ! 

*7b. 

For 
Seconds. 
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TABLE  II.— SIDEREAL  INTO  MEAN  SOLAR  TIME. 


TO  BE  SUBTRACTED  FROM  A  SIDEREAL  TIME  INTERVAL. 


Side- 

gh. 

real 

m 

m   s 

0 

1  18.636 

1 

1  18.800 

2 

1  18.964 

3 

1  19.128 

4 

1  19.292 

5 

1  19.456 

6 

1  19.619 

7 

1  19.783 

8 

1  19.947 

9 

1  20.111 

10 

1  20.275 

11 

1  20.439 

12 

1  20.602 

13 

1  20.766 

14 

1  20.930 

15 

1  21.094 

1G 

1  21.258 

17 

1  21.422 

18 

1  21.585 

19 

1  21.749 

20 

1  21.913 

21 

1  22.077 

22 

1  22.241 

23 

1  22.404 

24 

1  22.568 

25 

1  22.732 

26 

1  22.896 

27 

1  23.060 

28 

1  23.224 

29 

1  23.387 

30 

1  23.551 

31 

1  23.715 

32 

1  23.879 

33 

1  24.043 

34 

1  24.207 

35 

1  24.370 

36 

1  24.534 

37 

1  24.698 

38 

1  24.862 

39 

1  25.026 

40 

1  25.190 

41 

1  25.353 

42 

1  25.517 

43 

1  25.681 

44 

1  25.845 

45 

1  26.009 

46 

1  26.172 

47 

1  26.336 

48 

1  26.500 

49 

1  26.664 

50 

1  26.828 

51 

1  26.992 

52 

1  27.155 

53 

1  27.319 

54 

1  27.483 

55 

1  27.647 

56 

1  27.811 

57 

1  27.975 

56 

1  28.138 

59 

1  28.302 

Side- 
real 

gh. 

I 

9h. 


m 
1 
1 
1 
1 
1 

1 
1 
1 
1 
1 

1 
1 
1 
1 
1 

1 
1 
1 
1 
1 

1 
1 
1 
1 
1 

1 
1 
1 
1 
1 

1 
1 
1 
1 
1 

1 
1 
1 
1 
1 

1 
1 
1 
1 
1 

1 
1 
1 
1 
1 

1 
1 
1 
1 
1 

1 
1 
1 
1 
1 


28.466 
28.630 
28.794 
28.958 
29.121 

29.285 
29.449 
29.613 
29.777 
29.940 

30.104 
30.268 
30.432 
30.596 
30.760 

30.923 
31.087 
31.251 
31.415 
31.579 

31.743 
31.906 
32.070 
32.234 
32.398 

32.562 
32.726 
32.889 
33.053 
33.217 

33.381 
33.545 
33.708 
33.872 
34.036 

34.200 
34.364 
34.528 
34.691 

34.855 

35.019 
35.183 
35.347 
35.511 
35.674 

35.838 
36.002 
36.166 
36.330 
36.493 

36.657 
36.821 
36.985 
37.149 
37.313 

37.476 
37.640 
37.804 
37.968 
38.132 


gh. 


lO* 


m 
1 
1 
1 
1 
1 

1 
1 
1 
1 
1 

1 
1 
1 
1 
1 

1 
1 
1 
1 
1 


38.296 
38.459 
38.623 
38.787 
38.951 

39.115 
39.279 
39.442 
39.606 
39.770 

39.934 
40.098 
40.261 
40.425 
40.589 

40.753 
40.917 
41.081 
41.244 
41.408 


1  41.572 
1  41.736 
1  41.900 
1  42.064 
1  42.227 


1 
1 
1 
1 
1 

1 
1 
1 
1 
1 

1 
1 
1 
1 
1 

1 
1 
1 
1 
1 

1 
1 
1 
1 
1 

1 
1 
1 
1 
1 

1 
1 
1 
1 
1 


42.391 
42.555 
42.719 
42.883 
43.047 

43.210 
43.374 
43.538 
43.702 
43.866 

44.029 
44.193 
44.357 
44.521 
44.685 

44.849 
45.012 
45.176 
45.340 
45.504 

45.668 
45.832 
45.995 
46.159 
46.323 

46.487 
46.651 
46.815 
46.978 
47.142 

47.306 
47.470 
47.634 
47.797 
47.961 


101 


ll1 


m 
1 
1 
1 
1 
1 

1 
1 
1 
1 
1 

1 
1 
1 
1 
1 

1 
1 
1 
1 
1 

1 
1 
1 
1 
1 

1 
1 
1 
1 
1 

1 
1 
1 
1 
1 

1 
1 
1 
1 
1 

1 
1 
1 
1 
1 

1 
1 
1 
1 
1 

1 
1 
1 
1 
1 

1 
1 
1 
1 
1 


48.125 
48.289 

46.453 
48.617 
48.780 

48.944 
49.108 
49.272 
49.436 
49.600 

49.763 
49.927 
50.091 
50.255 
50.419 

50.583 
50.746 
50.910 
51.074 
51.238 

51.402 
51.565 
51.729 
51.893 
52.057 

52.221 
52.385 
52.548 
52.712 
52.876 

53.040 
53.204 
53.368 
53.531 
53.695 

53.859 
54.023 
54.187 
54.351 
54.514 

54.678 
54.842 
55.006 
55.170 
55.333 

55.497 
55.661 
55.825 
55.989 
56.153 

56.316 
56.480 
56.644 
56.808 
56.972 

57.136 
57.299 
57.463 
57.627 
57.791 


ll1 


12h* 


ID 
1 
1 
1 
1 
1 

1 
1 
1 
1 
1 

1 
1 
* 

2 
2 

2 
2 
2 
2 
2 

2 
2 
2 
2 
2 

2 
2 
2 
2 
2 

2 
2 
2 
2 
2 

2 
2 
2 
2 
2 

2 
2 
2 
2 
2 

2 
2 
2 
2 
2 

2 
2 
2 
2 
2 

2 
2 
2 
2 
2 


57.955 
58.119 
58.282 
58.446 
58.610 

58.774 

58.938' 

59.101 

59.265 

59.429 

59.593 

59.757 

59.921 

0.084 

0.248 

0.412 
0.576 
0.740 
0.904 
1.067 

1.231 
1.395 
1.559 
1.723 

1.887 

2.050 
2.214 
2.378 
2.542 
2.706 

2.869 
3.033 
3.197 
3.361 
3.525 

3.689 
3.852 
4.016 
4.180 
4.344 

4.508 
4.672 
4.835 
4.999 
5.163 

5.327 
5.491 
5.655 

5.818 
5.982 

6.146 
6.310 
6.474 
6.637 
6.801 

6.965 
7.129 
7.293 
7.457 
7.620 


121 


131 


m 
2 
2 
2 
2 
2 

2 
2 
2 
2 
2 

2 
2 
2 
2 
2 


7.784 
7.948 
8.112 
8.276 
8.440 

8.603 
8.767 
8.931 
9.095 
9.259 

9.423 
9.586 
9.750 
9.914 
10.078 


2  10.242 

2  10.405 

2  10.569 

2  10.733 

2  10.897 

2  11.061 

2  11.225 

2  11.388 

2  11.552 

2  11.716 


2 
2 
2 
2 
2 

2 
2 
2 
2 
2 


11.880 
12.044 
12.208 
12.371 
12.535 

12.699 
12.863 
13.027 
13.191 
13.354 


2  13.518 

2  13.682 

2  13.846 

2  14.010 

2  14.173 

2  14.337 

2  14.501 

2  14.665 

2  14.829 

2  14.993 

2  15.156 

2  15.320 

2  15.484 

2  15.648 

2  15.812 

2  15.976 

2  16.139 

2  16.303 

2  16.4G7 

2  16.631 


2 
2 
2 
2 
2 


16.795 
16.959 
17.122 
17.286 
17.450 


141 


13b' 


m 
2 
2 
2 
2 
2 

2 
2 
2 
2 
2 

2 
2 
2 
2 
2 

2 
2 
2 
2 
2 


17.614 
17.778 
17.941 
18.105 
18.269 

18.433 
18.597 
18.761 
18.924 
19.088 

19.252 
19.416 
19.580 
19.744 
19.907 

20.071 
20.235 
20.399 
20.563 
20.727 


151 


2  20.890 
2  21.054 
2  21.218 
2  21.382 
2  21.546 


2 
2 
2 
2 
2 

2 
2 
2 
2 
2 


21.709 
21.873 
22.037 
22.201 
22.365 

22.529 
22.692 
22.856 
23.020 
23.184 


2  23.348 
2  23.512 
2  23.675 
2  23.839 
2  24.003 


2 
2 
2 
2 
2 


24.167 
24.331 
24.495 
24.658 
24.822 


2  24.986 
2  25.150 
2  25.314 
2  25.477 
2  25.641 

2  25.805 
2  25.969 
2  26.133 
2  26.297 
2  26.460 

2  26.624 
2  26.788 
2  26.952 
2  27.116 
2  27.280 


14*- 


m  s 
2  27.443 
2  27.607 
2  27.771 
2  27.935 
2  28.099 


2 
2 
2 
2 
2 


28.263 
28.426 
28.590 
28.754 
28.918 


2  29.082 
2  29.245 
2  29.409 
2  29.573 
2  29.737 

2  29.901 
2  30.065 
2  30.228 
2  30.392 
2  30.556 


For 
Seconds. 


2 
2 
2 
2 
2 

2 
2 
2 
2 
2 

2 
2 
2 
2 
2 


30.720 
30.884 
31.048 
31.211 
31.375 

31.539 
31.703 
31.867 
32.031 
32.194 

32.358 
32.522 
32.686 
32.850 
33.013 


2 
2 


33.177 
33.341 
2  33.505 
2  33.669 
2  33.833 


2 
2 
2 
2 
2 


33.996 
34.160 
34.324 
34.488 
34.652 


2  34.816 
2  34.979 
2  35.143 
2  35.307 
2  35.471 


2 
2 
2 
2 
2 


35.635 
35.798 
35.962 
36.126 
36.290 


2  36.454 
2  36.618 
36.781 
36.945 
37.109 


2 
2 
2 


151 


e 
0 
1 
2 
3 
4 

5 
6 

7 
8 
9 

10 
11 
12 
13 
14 

15 
16 
17 
18 
19 

20 
21 
22 
23 
24 

25 
26 
27 
28 
29 

30 
31 
32 
33 
34 

35 
36 
37 
38 
39 

40 
41 
42 
43 
44 

45 

46 
47 
48 
49 

50 
51 
52 
53 
54 

55 
56 
57 

58 
59 


0.000 
0.003 
0.005 
0.008 
0.011 

0.014 
0.016 
0.019 
0.022 
0.025 

0.027 
0.030 
0.033 
0.035 
0.038 

0.041 
0.044 
0.046 
0.049 
0.052 

0.055 
0.057 
0.060 
0.063 
0.066 

0.068 
0.071 
0.074 
0.076 
0.079 

0.082 
0.085 
0.087 
0.090 
0.093 

0.096 
0.098 
0.101 
0.104 
0.106 

0.109 
0.112 
0.115 
0.117 
0.120 

0.123 
0.126 
0.1-28* 
0.131 
0.134 

0.137 
0.139 
0.142 
0.145 
0.147 

0.150 
0.153 
0.156 
0.158 
0.161 


For 
Seconds. 
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TABLE  H— SIDEREAL  INTO  MEAN  SOLAB  TIME. 


■ 

FED  PKO] 

IE  HTFEJ 

IVAL. 

TO  BE  t 

JUBTKAXT 

If  A  8IDEBEAL  TH 

8ide. 
xmL 

is"- 

17h. 

1811- 

19* 

20* 

21* 

22* 

23* 

For 

m 

m      s 

m     • 

m     • 

m     • 

m     • 

m,     • 

m     • 

m     s 

• 

■ 

0 

2  37.273 

2  47.102 

2  56.932 

3    6.762 

3  16.591 

3  26.421 

3  36.250 

3  46.060 

0 

0.000 

1 

2  37.437 

2  47.266 

2  57.096 

3    6.925 

3  16.756 

3  26.585 

3  36.414 

3  46.244 

1 

0.003 

2 

2  37.601 

2  47.430 

2  57.260 

3    7.089 

3  16.919 

3  26.748 

3  36.578 

3  46.407 

2 

0.005 

3 

2  37.764 

2  47.594 

2  57.424 

3    7.253 

3  17.063 

3  26.912 

3  36.742 

3  46.571 

3 

0.006 

4 

2  37.928 

2  47.758 

2  57.587 

3    7.417 

3  17.246 

3  27.076 

3  36.906 

3  46.735 

4 

0.011 

5 

2  38.092 

2  47.922 

2  57.751 

3    7.581 

3  17.410 

3  27.240 

3  37.069 

3  46.899 

5 

0.014 

6 

2  38.256 

2  48.065 

2  57.915 

3    7.745 

3  17.574 

3  27.404 

3  37.233 

3  47.063 

6 

0.016 

7 

2  38.420 

2  48.249 

2  58.079 

3    7.906 

3  17.738 

3  27.568 

3  37.387 

3  47.227 

7 

0.019 

8 

2  38.584 

2  48.413 

2  58.243 

3    8.072 

3  17.902 

3  27.731 

3  37.561 

3  47.390 

8 

0.028 

9 

2  38.747 

2  48.577 

2  58.406 

3    8.236 

3  18.066 

3  27.895 

3  37.725 

3  47.554 

9 

0.025 

10 

2  38.911 

2  48.741 

2  58.570 

3    8.400 

3  18.229 

3  28.069 

3  37.889 

3  47.718 

10 

0.027 

11 

2  39.075 

2  46.905 

2  58.734 

3    8.564 

3  18.393 

3  28.223 

3  38.062 

3  47.882 

11 

0.090 

12 

2  39.239 

2  49.068 

2  58.896 

3    8.728 

3  18.557 

3  2a  387 

3  38.216 

3  46.046 

12 

0.033 

13 

2  39.403 

2  49.232 

2  59.062 

3    8.891 

3  18.721 

3  28.550 

3  38.380 

3  48.210 

13 

0.035 

14 

2  39.566 

2  49.396 

2  59.226 

3    9.055 

3  1&885 

3  28.714 

3S&544 

3  48.373 

14 

0.098 

15 

2  39.730 

2  49.560 

2  59.389 

3    9.219 

3  19.049 

3  28.878 

3  38.706 

3  46.537 

15 

0.041 

16 

2  39.894 

2  49.724 

2  59.553 

3    9.383 

3  19.212 

3  29.042 

3  38.871 

3  48.701 

16 

0.044 

17 

2  40.058 

2  49.888 

2  59.717 

3    9.547 

3  19.376 

3  29.206 

3  39.035 

3  46.865 

17 

0.046 

18 

2  40.222 

2  50.051 

2  59.881 

3    9.710 

3  19.540 

3  29.370 

3  39.199 

3  49.029 

18 

0.049 

19 

2  40.386 

2  50.215 

3    0.045 

3    9.874 

3  19.704 

3  29.533 

3  39.363 

3  49.193 

19 

0.052 

20 

2  40.549 

2  50.379 

3    0.209 

3  10.038 

3  19.868 

3  29.697 

3  39.527 

3  49.356 

20 

0,055 

21 

2  40.713 

2  50.543 

3    0.372 

3  10.202 

3  20.032 

3  29.861 

3  39.691 

3  49.520 

21 

0.057 

22 

2  40.877 

2  50.707 

3    0.536 

3  10.366 

3  20.195 

3  30.025 

3  39.654 

3  49.664 

22 

0.060 

23 

2  41.041 

2  50.870 

3    0.700 

3  10.530 

3  20.359 

3  30.189 

3  40.018 

3  49.848 

23 

0.063 

24 

2  41.205 

2  51.034 

3    0.864 

a  10.693 

3  20.523 

3  30.353 

3  40.182 

3  50.012 

24 

0.066 

25 

2  41.369 

2  51.198 

3    1.028 

3  10.857 

3  20.687 

3  30.516 

3  40.346 

3  50.175 

25 

0.068 

26 

2  41.532 

2  51.362 

3    1.192 

3  11.021 

3  20.651 

3  30.680 

3  40.510 

3  50.339 

26 

0.071 

27 

2  41.696 

2  51.526 

3    1.355 

3  11.185 

3  21.014 

3  30.844 

3  40.674 

3  50.503 

27 

0.074 

28 

2  41.860 

2  51.690 

3    1.519 

3  U.349 

3  21.178 

3  31.006 

3  40.837 

3  50.667 

28 

0.076 

29 

2  42.024 

2  51.853 

3    1.683 

3  11.513 

3  21.342 

3  31.172 

3  41.001 

3  50.831 

29 

0.079 

30 

2  42.188 

2  52.017 

3    1.847 

3  11.676 

3  21.506 

3  31.336 

3  41.165 

3  50.995 

30 

0.062 

31 

2  42.352 

2  52.181 

3    2.011 

3  11.840 

3  21.670 

3  31.499 

3  41.329 

3  51.158 

31 

0.065 

32 

2  42.515 

2  52.345 

3    2.174 

3  12.004 

3  21.834 

3  31.663 

3  41.493 

3  51.322 

32 

0.087 

33 

2  42.679 

2  52.509 

3    2.338 

3  12.168 

3  21.997 

3  31.827 

3  41.657 

3  51.486 

33 

0.090 

34 

2  42.843 

2  52.673 

3    2.502 

3  12.332 

3  22.161 

3  31.991 

3  41.820 

3  51.650 

34 

0.093 

35 

2  43.007 

2  52.836 

3    2.666 

3  12.496 

3  22.325 

3  32.156 

3  41.984 

3  51.814 

35 

0.096 

36 

2  43.171 

2  53.000 

3    2.830 

3  12.659 

3  22.489 

3  32.318 

3  42.148 

3  51.978 

36 

0.096 

37 

2  43.334 

2  53.164 

3    2.994 

3  12.823 

3  22.653 

3  32.482 

3  42.312 

3  52.141 

37 

0.101 

38 

2  43.498 

2  53.328 

3    3.157 

3  12.967 

3  22.817 

3  32.646 

3  42.476 

3  52.305 

38 

0.104 

39 

2  43.662 

2  53.492 

3    3.321 

3  13.151 

3  22.960 

3  32.810 

3  42.639 

3  52.469 

39 

0.106 

40 

2  43.826 

2  53.656 

3    3.485 

3  13.315 

3  23.144 

3  32.974 

3  42.803 

3  52.633 

40 

0.109 

41 

2  43.990 

2  53.819 

3    3.649 

3  13.478 

3  23.306 

3  33.138 

3  42.967 

3  52.797 

41 

0.112 

42 

2  44.154 

2  53.983 

3    3.813 

3  13.642 

3  23.472 

3  33.301 

3  43.131 

3  52.961 

42 

0.115 

43 

2  44.317 

2  54.147 

3    3.977 

3  13.606 

3  23.636 

3  33.465 

3  43.295 

3  53.124 

43 

0.117 

44 

2  44.461 

2  54.311 

3    4.140 

3  13.970 

3  23.800 

3  33.629 

3  43.459 

3  53.288 

44 

0.120 

45 

2  44.645 

2  54.475 

3    4.304 

3  14.134 

3  23.963 

3  33.793 

3  43.622 

3  53.452 

45 

0.123 

46 

2  44.809 

2  54.638 

3    4.468 

3  14.296 

3  24.127 

3  33.957 

3  43.786 

3  53.616 

46 

0.126 

47 

2  44.973 

2  54.802 

3    4.632 

3  14.461 

3  24.291 

3  34.121 

3  43.950 

3  53.780 

47 

0.128 

48 

2  45.137 

2  54.966 

3    4.796 

3  14.625 

3  24.455 

3  34.234 

3  44.114 

3  53.943 

48 

0.131 

49 

2  45.300 

2  55.130 

3    4.960 

3  14.789 

3  24.619 

3  34.418 

3  44.278 

3  54.107 

49 

0.134 

50 

2  45.464 

2  55.294 

3    5.123 

3  14.953 

3  24.782 

3  34.612 

3  44.442 

3  54.271 

50 

0.137 

51 

2  45.628 

2  55.458 

3    5.287 

3  15.117 

3  24.946 

3  34.776 

3  44.605 

3  54.435 

51 

0.139 

52 

2  45.792 

2  55.621 

3    5.451 

3  15.281 

3  25.110 

3  34.940 

3  44.769 

3  54.599 

52 

0.142 

53 

2  45.956 

2  55.765 

3    5.615 

3  15.444 

3  25.274 

3  35.104 

3  44.933 

3  54.763 

53 

0.145 

54 

2  46.120 

2  55.949 

3    5.779 

3  15.608 

3  25.438 

3  35.267 

3  45.097 

3  54.926 

54 

0.147 

55 

2  46.283 

2  56.113 

3    5.942 

3  15.772 

3  25.602 

3  35.431 

3  45.261 

3  55.090 

55 

0.150 

56 

2  46.447 

2  56.277 

3    6.106 

3  15.936 

3  25.765 

3  35.595 

3  45.425 

3  55.254 

56 

0.153 

57 

2  46.611 

2  56.441 

3    6.270 

3  16.100 

3  25.929 

3  35.759 

3  45.588 

3  55.418 

67 

0.1*6 

58 

2  46.775 

2  56.604 

3    6.434 

3  16.264 

3  26.093 

3  35.923 

3  45.752 

3  55.582 

58 

0.158 

59 

2  46.939 

2  56.768 

3    6.598 

3  16.427 

3  26.257 

3  36.066 

3  45.916 

3  55.746 

59 

0.161 

Side- 
real. 

16* 

17* 

18* 

19* 

20* 

21* 

22* 

23* 

For 
Seconds. 
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TABLE  HI.— MEAN  SOLAR  INTO  SIDEREAL  TIME. 


TO  BE  ADDED  TO  A  MEAN  TIME  INTERVAL. 

If  en 

Solar. 

Qh. 

1* 

2*- 

8* 

4h. 

5*- 

6* 

*7b. 

For 
Second*. 

m 
0 
1 
2 
3 
4 

m 
0 
0 
0 
0 
0 

0.000 
0.164 
0.329 
0.493 
0.657 

0    9J856 
0  10.021 
0  10.185 
0  10.349 
0  10.514 

m     ■ 
0  19.713 
0  19.877 
0  20.041 
0  20.906 
0  20.370 

m     • 
0  29.569 
0  29.734 
0  29.896 
0  30.062 
0  30.227 

m     8 
0  39.426 
0  39.590 
0  39.754 
0  39.919 
0  40.083 

m     s 
0  49.282 
0  49.447 
0  49.611 
0  49.775 
0  49.939 

m     a 
0  59.139 
0  59.303 
0  59.467 
0  59.632 
0  59.796 

m     s 
1    8.995 
1    9.160 
1    9.324 
1    9.488 
1    9.652 

■ 
0 
1 
2 
3 
4 

0.000 
0.003 
0.005 
0.008 
0.011 

5 
6 
7 
8 
9 

0 
0 
0 
0 
0 

0.821 
0.986 
1.150 
1.314 
1.478 

0  10.678 
0  10.842 
0  11.006 
0  11.171 
0  11.335 

0  20.534 
0  20.699 
0  20.863 
0  21.027 
0  21.191 

0  30.391 
0  30.555 
0  30.719 
0  30.864 
0  31.048 

0  40.247 
0  40.412 
0  40.576 
0  40.740 
0  40.904 

0  50.104 
0  50.268 
0  50.432 
0  50.597 
0  50.761 

0  59.960 

1  0.124 
1    0.289 
1    0.453 
1    0.617 

1    9.817 
1    9.981 
1  10.145 
1  10.310 
1  10.474 

5 
6 
7 
8 
9 

0.014 
0.016 
0.019 
0.022 
0.025 

10 
11 
12 
13 
14 

0 
0 
0 
0 
0 

1.643 
1.807 
1.971 
2.136 
2.300 

0  11.499 
0  11.663 
0  11.828 
0  11.992 
0  12.156 

0  21.356 
0  21.520 
0  21.684 
0  21.849 
0  22.013 

0  31.212 
0  31.376 
0  31.541 
0  31.705 
0  31.869 

0  41.069 
0  41.233 
O  41.397 
0  41.561 
0  41.726 

0  50.925 
0  51.089 
0  51.254 
0  51.418 
0  51.582 

1 
1 
1 

1 

0.782 
0.946 
1.110 
1.274 
1.439 

1  10.638 
1  10.802 
1  10.967 
1  11.131 
1  11.295 

10 
11 
12 
13 
14 

0.027 
0.030 
0.033 
0.036 
0.038 

15 
16 
17 
18 
19 

0 
0 
0 
0 
0 

2.464 
2.628 
2.793 
2.957 
3.121 

0  12.321 
0  12.485 
0  12.649 
0  12.813 
0  12.978 

0  22.177 
0  22.341 
0  22.506 
0  22.670 
0  22.634 

0  32.034 
0  32.196 
0  32.362 
0  32.526 
0  32.691 

0  41.890 
0  42.054 
0  42.219 
0  42.383 
0  42.547 

0  51.746 
0  51.911 
0  52.075 
0  52.289 
0  52.404 

i 
1 
1 
1 
1 
1 

1.603 
1.767 
1.932 
2.096 
2.260 

1  11.459 
1  11.624 
1  11.788 
1  11.952 
1  12.117 

15 
16 
17 
18 
19 

0.041 
0.044 
0.047 
0.049 
0.052 

.20 
21 
22 
23 
24 

0 
0 
0 
0 
0 

3.285 
3.450 
3.614 
3.778 
3.943 

0  13.142 
0  13.306 
0  13.471 
0  13.635 
0  13.799 

0  22.996 
0  23.163 
0  23.327 
0  23.491 
0  23.656 

0  32.855 
0  33.019 
0  33.183 
0  33.348 
0  33.512 

0  42.711 
0  42.876 
0  43.040 
0  43.204 
0  43.368 

0  52.568 
0  52.732 
0  62.896 
0  53.061 
0  53,225 

1 
1 
1 
1 
1 

2.424 
2.589 
2.753 
2.917 
3.081 

1  12.281 
1  12.445 
1  12.609 
1  12.774 
1  12.938 

20 
21 
22 
23 
24 

0.055 
0.057 
0.060 
0.063 
0.066 

25 
26 
27 
28 
29 

0 
0 
0 
0 
0 

4.107 
4.271 
4.435 
4.600 
4.764 

0  13.963 
0  14.128 
0  14.4«92 
0  14.456 
0  14.6*0 

0  23.820 
0  23.984 
0  24.148 
0  24.313 
0  24.477 

0  33.676 
0  33.841 
0  34.005 
0  34.169 
0  34.333 

0  43.533 
0  43.697 
0  43.861 
0  44.026 
0  44.190 

0  53.389 
0  53.554 
0  53.718 
0  53.882 
0  54.046 

1 
1 
1 
1 
1 

3.246 
3.410 
3.574 
3.739 
3.903 

1  13.102 
1  13.266 
1  13.431 
1  13.595 
1  13.759 

25 
26 
27 

28 
29 

0.068 
0.071 
0.074 
0.077 
0.079 

30 
31 
32 
33 
34 

0 
0 
0 
0 
0 

4.928 
5.093 
5.257 
5.421 
5.585 

0  14.785 
0  14.949 
0  15.113 
0  15.278 
0  15.442 

0  24.641 
0  24.805 
0  24.970 
0  25.134 
0  25.298 

0  34.498 
0  34.662 
0  34.826 
0  34.990 
0  35.155 

0  44.354 
0  44.518 
0  44.683 
0  44.847 
0  45.011 

0  54.211 
0  54.375 
0  54.539 
0  54.703 
0  54.868 

1 
1 
1 
1 
1 

4.067 
4.231 
4.396 
4.560 
4.724 

1  13.924 
1  14.088 
1  14.252 
1  14.416 
1  14.581 

30 
31 
32 
33 
34 

0.082 
0.085 
0.08H 
0.090 
0.093 

35 
36 
37 
38 
39 

0 
0 
0 
0 
0 

5.7(0 
5.914 
6.078 
6.242 
6.407 

0  15.606 
0  15.770 
0  15.935 
0  16.099 
0  16.263 

0  25.463 
0  25.627 
0  25.791 
0  25.955 
0  26.120 

0  35.319 
0  35.483 
0  35.648 
0  35.812 
0  35.976 

0  45.176 
0  45.340 
0  45.504 
0  45.668 
0  45.833 

0  55.032 
0  55.196 
0  55.361 
0  55.525 
0  55.689 

1 
1 
1 
1 
1 

4.888 

5.o:>3 

5.217 
5.381  v 
5.546 

1  14.745 
1  14.909 
1  15.073 
1  15.238 
1  15.402 

35 
36 
37 
38 
39 

0.096 
0.099 
0.101 
0.104 
0.107 

40 

42 
43 
44 

0 
0 
0 
0 
0 

6.571 
6.735 
6.900 
7.064 
7.228 

0  16.427 
0  16.592 
0  16.756 
0  16.920 
0  17.0rt5 

0  26.284 
0  26.448^ 

0  26  612 
0  26.777 
0  26.941 

0  36.140 
0  36.305 
0  36.469 
0  36.633 
0  36.798 

0  45.997 
0  46.1G1 
0  46.325 
0  46.490 
0  46.654 

0  55.853 
0  56.018 
0  56.1H2 
0  56.346 
0  56.510 

1 
1 
1 
1 
1 

5.710 
5.874 
6.038 
6.203 
6.367 

1  15.506 
1  15.731 
1  15.b95 
1  16.059 
1  16.223 

40 
41 
42 
43 
44 

0.110 
0.112 
0115 
0.118 
0.120 

45 
46 
47 
48 
49 

0 
0 
0 
0 
0 

7.392 
7.557 
7.721 
7.885 
8.049 

0  17.249 
0  17.413 
0  17.577 
0  17.742 
0  17.906 

0  27.105 
0  27.270 
0  27.434 
0  27.598 
0  27.762 

0  36.962 
0  37.126 
0  37.290 
0  37.455 
0  37.619 

0  46.818 
0  46.983 
0  47.147 
0  47.311 
0  47.475 

0  56.675 
0  56.839 
0  57.003 
0  57.168 
0  57.332 

1 
1 
1 
1 
1 

6.531 
6.695 
6.860 
7.024 
7.188 

1  16.388 
1  16.552 
1  16.716 
1  16.881 
1  17.045 

45 

46 
47 
48 
49 

0.123 
0.1ii6 
0.129 
0.131 
0.134 

50 
51 
52 
53 

54 

0 
0 
0 
0 
0 

8.214 

8.378 
8.542 
8.707 
8.871 

0  18.070 
0  18.234 
0  18.399 
0  18.563 
0  18.727 

0  2T.927 
0  28.091 
0  28.255 

0  28.420 
0  28.584 

0  37.783 
0  37.947 
0  38.112 
0  38.276 
0  38.440 

0  47.640 
0  47.804 
0  47.968 
0  48.132 

0  48.297 

0  57.496 
0  57.600 
0  57.825 
0  57.989 
0  58.153 

1 
1 
1 
1 
1 

7.ar:3 
7.517 
7.681 
7.845 
8.010 

1  17.209 
1  17.373 
1  17.538 
1  17.702 
1  17.866 

50 
51 
52 
53 
54 

0.137 
0.140 
0.142 
0.145 
0.148 

55 
56 
57 

58 

r,9 

0 
0 
0 
0 
0 

9.035 
9.199 
9.364 
9.528 
9.692 

0  18.892 
0  19.056 
0  19.220 
0  19.384 
0  19.549 

0  28.748 
0  28.912 
0  29.077 
0  29.241 
0  29.405 

0  38.605 
0  38.769 
0  38.933 
0  39.097 
0  39.262 

0  48.461 
0  48.625 
0  48.790 
0  48.954 
0  49.118 

0  58.317 
0  58.4*2 
0  58.646 
0  58.810 
0  58.975 

1 
1 
1 
1 
1 

8.174 
8.338 
8.502 
8.067 
8.831 

1  18.030 
1  18.195 
1  18.359 
1  18.523 
1  18.688 

55 
50 
57 

58 
59 

0J51 
0.153 
0.156 
0.159 
0.162 

(Moan 
j  Solar. 

0h. 

lk 

2*- 

3** 

4V 

5* 

6* 

rrh. 

For 
Seconds. 
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TABLE  III.— MEAN  SOLAR  INTO  SIDEREAL  TIME. 


TO  BE  ADDED  TO  A  MEAN  TIME  INTERVAL. 

Mean 
Solar. 

gb. 

gh. 

io*- 

11* 

12*- 

IS"- 

14* 

15*- 

For 
Seconds. 

m 

m      a 

m     a 

m      a 

m     a 

m 

a 

m      a 

m     a 

m      a 

a 

a 

0 

1  18.852 

1  28.708 

1  38.565 

1  48.421 

1  58.278 

2    8.134 

2  17.991 

2  27.847 

0 

0.000 

1 

1  19.016 

1  28.873 

1  38.729 

1  48.585 

1  58.442 

2    8.296 

2  18.155 

2  28.011 

1 

0.003 

2 

1  19.180 

1  29.037 

1  38.893 

1  48.750 

1  58.606 

2    8.463 

2  18.319 

2  28.176 

2 

0.005 

3 

1  19.345 

1  29.201 

1  39.058 

1  48.914 

1  58.771 

2    8.627 

2  18.483 

2  28.340 

3 

0.008 

4 

1  19.509 

1  29.365 

1  39.222 

1  49.078 

1  58.935 

2    8.791 

2  18.648 

2  28.504 

4 

0.011 

5 

1  19.673 

1  29.530 

1  39.386 

1  49.243 

1  59.099 

2    8.956 

2  18.812 

2  28.668 

5 

0.014 

6 

1  19.837 

1  29.694 

1  39.550 

1  49.407 

1  59.263 

2    9.120 

2  18.976 

2  28.833 

6 

0.016 

7 

1  20.002 

1  29.858 

1  39.715 

1  49.571 

1  59.428 

2    9.284 

2  19.141 

2  28.997 

7 

0.019 

6 

1  20.166 

1  30.022 

1  39.879 

1  49.735 

1  59.592 

2    9.448 

2  19.305 

2  29.161 

8 

0.022 

9 

1  20.330 

1  30.187 

1  40.043 

1  49.900 

1  59.756 

2    9.613 

2  19.469 

2  29.326 

9 

0.025 

10 

1  20.495 

1  30.351 

1  40.207 

1  50.064 

1  59.920 

2    9.777 

2  19.633 

2  29.490 

10 

0.027 

11 

1  20.659 

1  30.515 

1  40.372 

1  50.228 

2 

0.085 

2    9.941 

2  19.798 

2  29.654 

11 

0.030 

12 

1  20.823 

1  30.680 

1  40.536 

1  50.393 

2 

0.249 

2  10.105 

2  19.962 

2  29.818 

12 

0.033 

13 

1  20.987 

1  30.844 

1  40.700 

1  50.557 

2 

0.413 

2  10.270 

2  20.126 

2  29.983 

13 

0.036 

14 

1  21.152 

1  31.008 

1  40.865 

1  50.721 

2 

0.578 

2  10.434 

2  20.290 

2  30.147 

14 

0.038 

15 

1  21.316 

1  31.172 

1  41.029 

1  50.885 

2 

0.742 

2  10.598 

2  20.455 

2  30.311 

15 

0.041 

16 

1  21.480 

1  31.337 

1  41.193 

1  51.050 

2 

0.906 

2  10.763 

2  20.619 

2  30.476 

16 

0.044 

17 

1  21.644 

1  31.501 

1  41.357 

1  51.214 

2 

1.070 

2  10.927 

2  20.783 

2  30.640 

17 

0.047 

18 

1  21.809 

1  31.665 

1  41.522 

1  51.378 

2 

1.235 

2  11.091 

2  20.948 

2  30.804 

18 

0.049 

19 

1  21.973 

1  31.829 

1  41.686 

1  51.542 

2 

1.399 

2  11.255 

2  21.112 

2  30.968 

19 

0.052 

20 

1  22.137 

1  31.994 

1  41.850 

1  51.707 

2 

1.563 

2  11.420 

2  21.276 

2  31.133 

20 

0.055 

21 

1  22.302 

1  32.158 

1  42.015 

1  51.871 

2 

1.727 

2  11.584 

2  21.440 

2  31.297 

21 

0.057 

22 

1  22.466 

1  32.322 

1  42.179 

1  52.035 

2 

1.892 

2  11.748 

2  21.605 

2  31.461 

22 

0.060 

23 

1  22.630 

1  32.487 

1  42.343 

1  52.200 

2 

2.056 

2  11.912 

2  21.769 

2  31.625 

23     0.063 

24 

1  22.794 

1  32.651 

1  42.507 

1  52.364 

2 

2.220 

2  12.077 

2  21.933 

2  31.790 

24 

0.066 

25 

1  22.959 

1  32.815 

1  42.672 

1  52.528 

2 

2.385 

2  12.241 

2  22.098 

2  31.954 

25 

0.068 

26 

1  23.123 

1  32.979 

1  42.836 

1  52.692 

2 

2.549 

2  12.405 

2  22.262 

2  32.118 

26 

0.071 

27 

1  23.287 

1  33.144 

1  43.000 

1  52.857 

2 

2.713 

2  12.570 

2  22.426 

2  32.283 

27 

0.074 

28 

1  23.451 

1  33.308 

1  43.164 

1  53.021 

2 

2.877 

2  12.734 

2  22.590 

2  32.447 

28 

0.077 

29 

1  23.616 

1  33.472 

1  43.329 

1  53.185 

2 

3.042 

2  12.898 

2  22.755 

2  32.611 

29 

0.079 

30 

1  23.780 

1  33.637 

1  43.493 

1  53.349 

2 

3.206 

2  13.062 

2  22.919 

2  32.775 

30 

0.082 

31 

1  23.944 

1  33.801 

1  43.657 

1  53.514 

2 

3.370 

2  13.227 

2  23.083 

2  32.940 

31 

0.085 

32 

1  24.109 

1  33.965 

1  43.822 

1  53.678 

2 

3.534 

2  13.391 

2  23.247 

2  33.104 

32 

0.068 

33 

1  24.273 

1  34.129 

1  43.986 

1  53342 

2 

3.699 

2  13.555 

2  23.412 

2  33.268 

33 

0.090 

34 

1  24.437 

1  34.294 

1  44.150 

1  54.007 

2 

3.863 

2  13.720 

2  23.576 

2  33.432 

34 

0.093 

35 

1  24.601 

1  34.458 

1  44.314 

1  54.171 

2 

4.027 

2  13.884 

2  23.740 

2  33.597 

35 

0.096 

36 

1  24.766 

1  34.622 

1  44.479 

1  54.335 

2 

4.192 

2  14.048 

2  23.905 

2  33.761 

36 

0.099 

37 

1  24.930 

1  34.786 

1  44.643 

1  54.499 

2 

4.356 

2  14.212 

2  24.069 

2  33.925 

37 

0.101 

38 

1  25.094 

1  34.951 

1  44.807 

1  54.664 

2 

4.520 

2  14.377 

2  24.233 

2  34.090 

38 

0.104 

|    39 

1  25.259 

1  35.115 

1  44.971 

1  54.828 

2 

4.684 

2  14.541 

2  24.397 

2  34.254 

39 

0.107 

!    40 

1  25.423 

1  35.279 

1  45.136 

1  54.992 

2 

4.849 

2  14.705 

2  24.562 

2  34.418 

40 

0.110 

41 

1  25.587 

1  35.444 

1  45.300 

1  55.156 

2 

5.013 

2  14.869 

2  24.726 

2  34.582 

41 

0.112 

42 

1  25.751 

1  35.608 

1  45.464 

1  55.321 

2 

5.177 

2  15.034 

2  24.890 

2  34.747 

42 

0.115 

43 

1  25.916 

1  35.772 

1  45.629 

1  55.485 

2 

5.342 

2  15.198 

2  25.054 

2  34.911 

43 

0.118 

44 

1  26.080 

1  35.936 

1  45.793 

1  55.649 

2 

5.506 

2  15.362 

2  25.219 

2  35.075 

44 

0.120 

45 

1  26.244 

1  36.101 

1  45.957 

1  55.814 

2 

5.670 

2  15.527 

2  25.383 

2  35.239 

45 

0.123 

46 

1  26.408 

1  36.265 

1  46.121 

1  55.978 

2 

5.834 

2  15.691 

2  25.547 

2  35.404 

46 

0.126 

47 

1  26.573 

1  36.429 

1  46.286 

1  56.142 

2 

5.999 

2  15.855 

2  25.712 

2  35.568 

47 

0.129 

48 

1  26.737 

1  36.593 

1  46.450 

1  56.306 

2 

6.163 

2  16.019 

2  25.876 

2  35.7,32 

48 

0.131 

49 

1  26.901 

1  36.758 

1  46.614 

1  56.471 

2 

6.327 

2  16.184 

2  26.040 

2  35.897 

49 

0.134 

j    50 

1  27.036 

1  36.922 

1  46.778 

1  56.635 

2 

6.491 

2  16.348 

2  26.204 

2  36.061 

50 

0.137 

51 

1  27.230 

1  37.086 

1  46.943 

1  56.799 

2 

6.656 

2  16.512 

2  26.369 

2  36.225 

51 

0.140 

52 

1  27.394 

1  37.251 

1  47.107 

1  56.964 

2 

6.820 

2  16.676 

2  26.533 

2  36.389 

52 

0.142 

53 

1  27.558 

1  37.415 

1  47.271 

1  57.128 

2 

6.984 

2  16.841 

2  26.697 

2  36.554 

53 

0.145 

54 

1  27.723 

1  37.579 

1  47.436 

1  57.292 

2 

7.149 

2  17.005 

2  26.861 

2  36.718 

54 

0.148 

55 

1  27.887 

1  37.743 

1  47.600 

1  57.456 

2 

7.313 

2  17.169 

2  27.026 

2  36.882 

55 

0.151 

56 

1  28.051 

1  37.908 

1  47.764 

1  57.621 

2 

7.477 

2  17.334 

2  27.190 

2  37.047 

56 

0.153 

57 

1  28.215 

1  38.072 

1  47.928 

1  57.785 

2 

7.641 

2  17.498 

2  27.354 

2  37.211 

57 

0.156 

58 

1  28.380 

1  38.236 

1  48.093 

1  57.949 

2 

7.806 

2  17.662 

2  27.519 

2  37.375 

58     0.159 

|    59 

1  28.544 

1  38.400 

1  48.257 

1  58.113 

2 

7.970 

2  17.826 

2  27.683 

2  37.539 

59  |  0.1G2 

;Moan 
j  Solar. 

8h- 

9h. 

10* 

11* 

12*- 

13* 

14* 

15* 

For 
Second*. 
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TABLE  ni.— MEAN  SOLAK  INTO  SIDEREAL  TIME. 


TO  BE  ADDED  TO  A  MEAN  TIME  INTERVAL. 


Mean 
Solar. 


m 
0 
1 
2 
3 
4 

5 
6 

7 
8 
9 

10 
11 
12 
13 
14 

15 
16 
17 
18 
19 

20 
21 
22 
23 
24 

25 
26 
27 
28 
29 

30 
31 
32 
33 
34 

35 
36 
37 
38 
39 

40 
41 
42 
43 
44 

45 
46 

47 
48 
49 

50 
51 
52 
53 
54 

55 
56 
57 

58 
59 


Mean 
Solar 


16' 


m 
2 
2 
2 
2 
2 


37.704 
37.868 
38.032 
3ai96 
38.361 


2  38.525 
2  38.689 
2  38.854 
2  39.018 
2  39.182 


2 
2 
2 
2 
2 

2 
2 
2 
2 
2 

2 
2 
2 
2 
2 

2 
2 
2 
2 
2 

2 
2 
2 
2 
2 

2 
2 
2 
2 
2 

2 
2 
2 
2 
2 

2 
2 
2 
2 

2 

2 
2 
2 
2 
2 

2 
2 
2 
2 
2 


39.346 
39.511 
39.675 
39.839 
40.003 

40.168 
40.332 
40.496 
40.661 
40.825 

40.989 
41.153 
41.318 
41.482 
41.646 

41.810 
41.975 
42.139 
42.303 
42.468 

42.632 
42.796 
42.960 
43.125 
43.289 

43.453 
43.617 
43.782 
43.946 
44.110 

44.275 
44.439 
44.603 
44.767 
44.932 

45.096 
45.260 
45.425 
45.589 
45.753 

45.917 
46.082 
46.246 
16.410 
46.574 

46.739 
46.903 
47.067 
47.232 
47.396 


17] 


m 
2 
2 
2 
2 
2 

2 
2 
2 
2 
2 

2 

2 
2 
2 
2 

2 
2 
2 
2 
2 


47.560 
47.724 
47.889 
48.053 
48.217 

48.381 
48.546 
48.710 

48.874 
49.039 

49.203 
49/367 
49.531 
49.696 
49.860 

50.024 
5?.  188 
50.353 
50.517 
50.681 


2  50.846 
2  51.010 
2  51.174 
2  51.338 
2  51.503 

2  51.667 
2  51.831 
2  51.995 
2  52.160 
2  52.324 


161 


2 
2 
2 
2 
2 


52.488 
52.653 
52.817 
52.981 
53.145 


2  53.310 
2  53.474 
2  53.638 
2  53.803 
2  53.967 

2  54.131 
2  54.295 
2  54.460 
2  54.624 
2  54.788 

2  54.952 
2  55.117 
2  55.281 
2  55.445 
2  55.610 

£  55.774 
2  55.938 
2  56.102 
2  56.267 
2  56.431 


2 
2 
2 
2 
2 


56.595 
56.7:>9 
56.924 
57.088 
57.232 


181 


m  a 
2  57.417 
2  57.581 
2  57.745 
2  57.909 
2  58.074 

2  58.238 
2  58.402 
2  58.566 
2  58.731 
2  58.895 


17h. 


2 
2 
2 
2 
2 

2 
3 
3 
3 
3 

3 
3 
3 
3 
3 

3 
3 
3 
3 
3 

3 
3 
3 
3 
3 

3 
3 
3 
3 
3 

3 
3 
3 
3 
3 


59.059 
59.224 
59.388 
59.552 
59.716 

59.881 
0.045 
0.209 
0.373 
0.538 

0.702 
0.866 
1.031 
1.195 
1.359 

1.523 
1.688 
1.852 
2.016 
2.181 

2.345 
2.509 
2.673 
2.838 
3.002 

3.166 
3.330 
3.495 
3.659 
3.823 

3.988 
4.152 
4.316 
4.480 
4.645 


19k 


3  4.809 

3  4.973 

3  5.137 

3  5.302 

3  5.466 


3 
3 
3 
3 
3 

3 
3 
3 
3 
3 


5.630 
5.795 
5.959 
6.123 
6.287 

6.452 
6.616 
6.780 
6.944 
7.109 


m  a 

3  7.273 

3  7.437 

3  7.602 

3  7.766 

3  7.930 


3 
3 
3 
3 
3 

3 
3 
3 
3 
3 


8.094 
8.259 
8.423 
8.587 
8.751 

8.916 
9.080 
9.244 
9.409 
9.573 


3  9.737 
3  9.901 
3  10.066 
3  10.230 
3  10.394 


3 
3 
3 
3 
3 


10.559 
10.723 
10.887 
11.051 
11.216 


201 


181 


3  11.380 
3  11.544 
3  11.708 
3  11.873 
3  12.037 

3  12.201 
3  12.366 
3  12.530 
3  12.694 
3  12.858 

3  13.023 
3  13.187 
3  13.351 
3  13.515 
3  13.680 

3  13.844 
3  14.006 
3  14.173 
3  14.337 
3  14.501 

3  14.665 
3  14.830 
3  14.994 
3  15.158 
3  15.322 

3  15.487 
3  15.651 
3  15.815 
3  15.980 
3  16.144 

3  16.308 
3  16.472 
3  16.637 
3  16.801 
3  16.965 


19 


h. 


m  a 
3  17.129 
3  17.294 
3  17.458 
3  17.622 
3  17.787 

3  17.951 
3  18.115 
3  18.279 
3  18.444 
3  18.608 

3  18.772 
3  18.937 
3  19.101 
3  19.265 
3  19.429 

3  19.594 
3  19.758 
3  19.922 
3  20.086 
3  20.251 

3  20.415 
3  20.579 
3  20.744 
3  20.906 
3  21.072 

3  21.236 
3  21.401 
3  21.565 
3  21.729 
3  21.893 

3  22.058 
3  22.222 
3  22.386 
3  22.551 
3  22.715 

3  22.879 
3  23.043 
3  23.208 
3  23.372 
3  23.536 

3  23.700 
3  23.865 
3  24.029 
3  24.193 
3  24.358 

3  24.522 
3  24.686 
3  24.850 
3  25.015 
3  25.179 

3  25.343 
3  25.508 
3  25.672 
3  25.836 
3  26.000 

3  26.165 
3  26.329 
3  26.493 
3  26.657 
3  26.822 


21] 


m 
3 
3 
3 
3 


26.986 
27.150 
27.315 
27.479 


20 


h. 


3  27.643 

3  27.807 
3  27.972 
3  28.136 
3  28.300 
3  28.464 

3  28.629 
3  28.793 
3  28.957 
3  29.122 
3  29.286 

3  29.450 
3  29.614 
3  29.779 
3  29.943 
3  30.107 

3  30.271 
3  30.436 
3  30.600 
3  30.764 
3  30.929 

3  31.093 
3  31.257 
3  31.421 
3  31.586 
3  31.750 

3  31.914 
3  32.078 
3  32.243 
3  32.407 
3  32.571 

3  32.736 
3  32.900 
3  33.064 
3  33.228 
3  33.393 

3  33.557 
3  33.721 
3  33.886 
3  34.050 
3  34.214 

3  34.378 
3  34.543 
3  34.707 
3  34.871 
3  35.035 

3  35.200 
3  35.364 
3  35.528 
3  35.693 
3  35.857 

3  36.021 
3  36.185 
3  36.350 
3  36.514 
3  36.678 


22*- 


23h- 


m 
3 
3 
3 
3 


36.842 
37.007 
37.171 
37.335 


3  37.500 


3 
3 
3 
3 
3 


37.664 
37.828 
37.992 
38.157 
38.321 


3  38.485 
3  38.649 
3  38.814 
3  38.978 
3  39.142 

3  39.307 
3  39.471 
3  39.635 
3  39.799 
3  39.964 

3  40.128 
3  40.292 
3  40.456 
3  40.621 
3  40.785 

3  40.949 
3  41.114 
3  41.278 
3  41.442 
3  41.606 


21] 


3 
3 
3 
3 
3 


41.771 
41.935 
42.099 
42.264 
42.428 


3  42.592 
3  42.756 
3  42.921 
3  43.085 
3  43.249 

3  43.413 
3  43.578 
3  43.742 
3  43.906 
3  44.071 

3  44.235 
3  44.399 
3  44.563 
3  44.728 
3  44.892 

3  45.056 
3  45.220 
3  45.385 
3  45.549 
3  45.713 

3  45.878 
3  46.042 
3  46.206 
3  46.370 
3  46.535 


m 
3 
3 
3 
3 
3 


46.699 
46.863 
47.027 
47.192 
47.356 


22b- 


3  47.520 
3  47.685 
3  47.849 
3  48.013 
3  48.177 

3  48.342 
3  48.506 
3  48.670 
3  48.834 
3  48.999 


For 
Seconda. 


3 
3 
3 
3 
3 

3 
3 
3 
3 
3 

3 
3 
3 
3 
3 


49.163 
49.327 
49.492 
49.656 
49.820 

49.984 
50.149 
50.313 
50.477 
50.642 

50.806 
50.970 
51.134 
51.299 
51.463 


3  51.627 
3  51.791 
3  51.956 
3  52.120 
3  52.284 

3  52.449 
3  52.613 
3  52.777 
3  52.941 
3  53.106 

3  53.270 
3  53.434 
3  53.598 
3  53.763 
3  53.927 

3  54.091 
3  54.256 
3  54.420 
3  54.584 
3  54.748 


3 
3 
3 
3 
3 


54.913 
55.077 
55.241 
55.405 
55.570 


3  55.734 
3  55.898 
3  56.063 
3  56.227 
3  56.391 


23*- 


a 
0 
1 
2 
3 
4 

5 
6 
7 
8 
9 

10 
11 
12 
13 
14 

15 
16 
17 

18 
19 

20 
21 
22 
23 
24 

25 
26 
27 

2a 

29 

30 
31 
32 
33 
34 

35 
36 
37 
38 
39 

40 
41 
42 
43 
44 

45 

46 
47 
48 
49 

50 
51 
52 
53 
54 

55 
56 
57 

58 
59 


0.000 
0.003 
0.005 
0.008 
0.011 

0.014 
0.016 
0.019 
0.022 
0.025 

0.027 
0.030 
0.033 
0.036 
0.038 

0  041 
0.044 
0.047 
0.049 
0.052 

0.055 
0.057 
0.060 
0.063 
0.066 

0.068 
0.071 
0.074 
0.077 
0.079 

0.082 
0.085 
0.088 
0.090 
0.093 

0.096 
0.099 
0.101 
0.104 
0.107 

0.110 
0.112 
0.115 
0.118 
0.120 

0.123 
0.126 
0.129 
0.131 
0.134 

0.137 
0.140 
0.142 
0.145 
0.148 

0.151 
0.153 
0.156 
0.159 
0.1G2 


For 
Seconds. 
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TABLE  IV.— LATITUDE  BY  POLARIS. 


TABLE  FOR  FINDING  THE  LATITUDE  BY  AN  OBSERVED 

ALTITUDE  OF  POLARIS. 

Reduce  the  observed  altitude  of  Polaris  to  the  true  altitude. 

Reduce  the  recorded  time  of  observation  to  local  sidereal  time. 

r  less  than  lh  17m.4,  subtract  it  from  lh  17«.4; 

If  the  sidereal  time  is  )  between  lh  17™A  and  13b  17m.4,  subtract  lb  17».4  from  it; 

(  greater  than  13h  17m.4,  subtract  it  from  25*  17m.4; 

and  the  remainder  is  the  hour-angle  of  Polaris. 

With  this  hour-angle  take  out  the  correction  from  Table  IV,  and  add  it  to  or  subtract 

it 

from  the  true  altitude,  according  to  its  sign.    The  result  is  the  latitude  of  the  place. 

Example. — 1886,  November  10,  at  9h  29™  29%  P.  M.,  mean  solar  time,  in  longitude  29°  east  of  Green- 

wich, suppose  the  true  altitude  of  Polaris  to  be  29°  29':  required  the  latitude  of  the  place. 

h    m    s 
Local  astronomical  mean  time  .            .                        .                                9  29  29 

Reduction  from  Table  HI,  for  9*»  29»  29»                                              .      +    1  34 

Greenwich  sidereal  time  of  mean  noon,  November  10,  page  183            15  18  16 

Reduction  from  Table  III,  for  longitude  (  =  lh56m  east,  or  minus)      —    0  19 

Sum  (having  regard  to  signs)  is  equal  to  local  sidereal  time 

0  49  C 

H) 

h    m 
1  17.4 

Subtract  sidereal  time    .            .            .          '  .            .            .            .0  49.0 

Remainder  is  equal  to  hour-angle  of  Polaris  •           •           •           .        0  28.4 

True  altitude          ....        +2^29*0 

Correction  from  Table  IV.            .                    —   1  17.6 

Latitude                                                             +28 

11.4 

TABLE  IV— 1886. 

Hoar- Angle. 

0* 

I"- 

2b* 

3h* 

4*- 

5b- 

m 

O         I 

O          1 

o        / 

O          / 

o        / 

o       / 

0 

- 1  18.9    ' 

-1  15.5    ' 

-1    7.7     ' 

-  0  55.2     ' 

-0  39.1     ' 

-0  20.2 

/ 

5 

1  18.8  " 

1  15.1    °A 

1    6.8   °'9 

1.9 

0  54.0    \* 

0  37.6    " 

0  18.6 

1.6 

10 

1  18.1   *• 

1  14.6   °-5 

1     5.9   °-9 

0  52.8   U* 

0  36.1    l* 

0  16.9 

1.7 

15 

1  18.0  °- 

1  14.1    " 

1    5.0    °9 

0  51.6    l* 

0  34.6    l~ 

0  15.2 

1.7 

0.1 

0.6 

0.9 

1.3 

1.6 

1.7 

20 

"'    17-9    09 

-1  135    nA 

-1     41    m 

-0  50.3 

1    a 

-  0  33.0 

1    K 

-0  13.5 

V     4V 

25 

1  17.7 

119.9   M 

1    3.1    1-° 

0  49.0    K3 

0  31.5   l* 

0  11.9 

1.6 

30 

1  17.5   °» 

1  19.9   °7 

1    2.1    !-° 

0  47.6    lA 

0  29.9    1,fl 

0  10.2 

1.7 

35 

1  17.9   " 

1  11.6   °-6 

1     1.0 

0  46.2    1A 

0  28.3    lfl 

0    8.5 

1.7 

o.« 

0.7 

l.l 

1.4 

1.6 

1.7 

40 

-'    ,7-°     03 

"'    ,0-9     OR 

-  0  59.9 

-0  44.8 

-0  26.7 

-  0    6.8 

%    •¥ 

45 

1  16.7    °3 

1  10.  i  °-8 

0  58.8    ] 

0  43.4    lA 

0  25.1    lA 

0    5.1 

1.7 

50 

1  16.3       . 

1    9.4    °7 

0  57.6    l* 

0  42.0    lA 

0  23.5    lA 

0    3.4 

1.7 

55 

1  15.9   M 

1    8.6   °8 

0  56.4    l* 

0  40.6    1A 

0  21.9    lfl 

-0    1.7 

1.7 

60 

-  1  15.5   M 

-  1    7.7   M 

-0  55.2   L9 

-0  39.1    K5 

-0  20.2    L? 

+  0    0.01 

1.7 

Hour- Angle. 

6h' 

rrh. 

8** 

9h. 

ioh- 

11h. 

ra 

O          / 

o       * 

o        / 

o      / 

O         1 

o       / 

0 

+  0    0.01   ' 

+  0  20.2    ' 

+  0  39.1     ' 

+  0  55.3     ' 

0  56.5  j* 

1    8.6   " 

+  1  15.5 

t 

ft    A 

5 

0    1.7   U1 

0  21.9 

0  40.6   " 

1  15.9 

0.4 

10 

0    3.4    " 

0  23.5    K6 

1  4 

0  42.0    1A 

0  57.7     ' 

1    M   !"! 

1  16.3 

0.4 

15 

0    5.1    W 

0  25.2    1-7 

0  43.5    l* 

0  58.8  ;•* 

i  io.i  0-7a 

1  16.7 

0.4 

1.7 

1.6 

1.4 

l.l 

0.8 

0.3 

20 

+  0    6.8 

+  0  26.8 

+  0  44.9 

+  0  59.9    ,  , 

+  1  10-9    «, 

+  1  17.0 

A  ft 

25 

0    8.5 

0  28.4     '° 

0  46.3    1A 

1    1.0     ' 

1  17.2 

0.9 

30 

0  10.2    1,T 

0  30.0    I,fl 

0  47.6    l* 

1    ^     "i 

j  »«■»  :l 

1  17.5 

0.3 

35 

0  11.9    l'7 

0  31.5    lA 

0  49.0    lA 

1    3.1     * 

1  19.9   "' 

1  17.7 

0.9 

1.7 

1.5 

1.3 

1.0 

0.6 

0.9 

40 

+  0  13.6 

+  0  33.0 

+  0  50.3 

+1  4l  «« 

+  1  13.5   „. 

+ 1  17.9 

45 

0  15.3    l'7 

0  34.6    1,fl 

0  51.6    L3 

1  M  'I 

'  »«•»    »! 

I  18.0 

0.1 

50 

0  16.9    lS 

0  36.1    K5 

0  52.8    *'* 

1     5.9    " 

»  I*-6  «  . 

1  18.1 

0.1 

55 

0  18.6    l'7 

0  37.6    L5 

0  54.1    U3 

*    6.8   0'1 

1  15.1   " 

1  18.2 

0.1 

60 

+  0  20.2   1,e 

+  0  39.1    1JJ 

+  0  55.3  * l* 

+  1    7.7   °'9 

+ 1  15.5  M 

+  1  18.2 

0.0 
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